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SILENCE 


IS THE’SOUND 
OF QUALITY 


. in the NEW ADVANCE 


Sound Conditioned 40-Watt a 
Two-Lamp Rapid Start SOUND RATED 


Fluorescent Lamp Ballasts 


Now, through continuing research and development, Advance engineers bring to the lighting in- 
dustry these new “A” QUIET-RATED fluorescent lamp ballasts that absorb the magnetic vibration 
of the core and coil before it becomes sound. This is a new concept that is only presently possible to 
achieve with the use of a special THERMO-PLIABLE COMPOUND. These new ballasts also incorpor- 
ate the exclusive Advance “KOOL-KOIL” principle. They operate cooler, give up to 15% more light 
output and increase ballast life 3'2 to 4 times over ordinary ballasts. 

For silent lighting installations in schools, hospitals, libraries and other critical areas where absence 
of noise is the primary consideration, specify ADVANCE “A” QUIET-RATED fluorescent lamp bal- 
lasts. Catalog No. RQM-2S40 for 118 V. operation. Catalog No. VQM-2S40 for 277 V. operation. 


"The Heart of the Lighting Indusiry,” TINIAN eae 
cz... [TRANSFORMER CO. 


. (eee ee 
Mig. in Canada by: Advance Transformer Co., Ltd. 5780 Pare St.. Montreal, Quebec. 2950 NO. WESTERN AVE fa lie vere: 18. iLL U S.A 
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“We expect these diffusers 
cast of Du Pont MONOCITE’ 
to keep their beauty 
for the life of the fixtures” 











Lighting shield panels made by 


THE POLYCAST CORP. 
Stamford, Conn. 


The Deering Milliken Building, 1045 Sixt} 
Ave., New York City. Architects: Carson 
& Lundin, New York City. Fixture manu- 
facturer: The Frink Corp., Brooklyn, N. ¥ 

Installation: Eastern States Electrical Con- 


tractors, Inc., New York, N.Y. 


POLYCHEMICALS DEPARTMENT 


Says Roy Duncan, superintendent of 
New York’s new Deering Milliken 
Building. ‘““The assignment was to get 
the ‘most exciting ceiling in New York’ 
for our first three floors. So the archi- 
tects designed the checkerboard layout 
and specified diffusers that are cast 
from Du Pont MONOCITE. 

“These panels were selected because 
they diffuse the light perfectly, main- 
taining maximum efficiency for years. 
They disguise the presence of fluores- 
cent tubes and can be used in larger 
areas than other types. 

‘Also, they’re extremely durable and 
easily cleaned, which keeps our main- 
tenance problems at a minimum. We 
expect these diffusers**, cast by The 
Polycast Corp. of Stamford, Conn., to 
last the life of the fixtures. It’s obvious 
why we recommend them highly.”’ 

It will pay you to find out how 
Du Pont’s customers are using Du Pont 
MONOCITE to produce lighting- 
fixture shields that will give you out- 
standing service with a minimum of 
maintenance. For moré Snformation, 
write: E. I. du Pont dé Rimoute & Co. 

Inc.), Dept. IE-1, Room 2507M, Ne- 
mours Bldg., Wilmington 98, Delaware. 
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OLDWAY"™— Up to 22 service outlets clut 


ter the walls of fwoe@djoining rooms. Var 
ous fixtures and accessory equipment m 
then be separately ordered and installed 
Seeeee 
Sees 
see 
e 
' 
we ie 
“CENTRON-10 WAY Requires only 8 


sefvice lines for back-to-back installation 
All auxiliary equipment may be consoli 
dated into the one neat console. No sepo 


rate fixtures need be ordered 


With Centron-10, hospital bedrooms can be bright, cheerful and almost home-like 
which may reduce the patients’ anxieties and hasten his recuperation. For pleasant 
general illumination, Centron-10 features a fully enclosed, plastic shielded indirect 
lighting component. The narrow beam reading lamp adjusts to any convenient and 


normal reading position. A high intensity, color-corrected exam light on an extend- 
able arm remains in whatever position the doctor chooses. The integral night light 


is usefully located. Centron-10 also provides for 2-way nurse call systems,* oxygen 
and vacuum systems,** phone outlets, TV lead-ins and convenience outlets. An 
intravenous apparatus support which swivels out of the way when not in use is 
also available. *Such as Executone **Such as N.C.G. 
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How Day-Brite lighting helps a school 


prepare for tomorrow 


The “little red school house” was fine in its day, 
but future demands on our educational system 
require a new kind of educational plant. This 
high school, incorporating some of today’s most 
forward-looking architectural concepts, promises 


to remain modern and efficient for years to come 


With great attention given to both form and 
function throughout, Day-Brite was the logical 
lighting choice, Semester after semester after 
semester, these fixtures will provide highest 
visual comfort with substantial long-range 


operating and maintenance economies 


If a school building or remodeling project fig- 
ures in your “tomorrow , consult your Day-Brite 
representative about the lighting designed with 
“tomorrow” in mind. Day-Brite Lighting, Inc., 
6260 N. Broadway, St. Louis 15, Mo. and Santa 
Clara, Calif. In Canada: Amalgamated Electric 
Corp., Ltd., Toronto 6, Ont 


DAY: BRITE 


NATION'S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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Superb Day-Brite Holiday fixtures maintain a minimum lighting level of 70 footcandles. 


Princeton High School, 
outside of Cincinnati 


Architect: 
Potter, Tyler, Martin and Roth 


Consulting Engineer: 
Fosdick and Hilmer 


Electrical Contractor: 
Beltzhoover Electric Co -_ 
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Molded acrylic plastic enclosures control light prismatically, eliminating glare. 

















Litecontrol Lighting Helps You See 
This is an Award-Winner! 


' , 
ing i 
tays clean ng nd lal 5 nged of 


bove. Shielding Durable 


white enamel provides 89°% reflectance 


Litecontrol 4628SL and 4624RS are easy to install, have only 


) parts, no extra parts to assemble 


DESsSiGnetrs ENGINEERS 4NO MANUFACTURERS OF FLUORESCENT 


6A 





INSTALLATION: Concord-Carlisle High School, Concord, Massachusetts 


ARCHITECT: Worren H. Ashley, Hortford, Conn 


ELECTRICAL ENGINEER: Fred Dubin Associctes, Hartford, Conn 
ELECTRICAL CONTRACTOR: Delte Electric Service, Boston, Moss 
DISTRIBUTOR: General Electric Supply Company, Boston, Mossochusetts 
AREA SHOWN: Classroom 


Litecontrol 44628SL and 4624R8S 


77 
on 277 


FIXTURES pendant mounted boffle fixtures 


volt operation 


CEILING HEIGHT, Approximately 10°-6 


INTENSITY: 50 Footcondles overage in service 





r young eyes at this school 


or install them. 


LITECON TIROIL 
CALM LED 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, 


346 Pleasant Street, Watertown 72, Massachusetts 


LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Urgency No. 1— 


RELIGH TING 


Chances are that relighting may bring current recommended levels to more 
people than new lighting. Put a light meter to many of the mushrooming new 
buildings, gorgeous though they may be, and the reading may show 60 to 80 foot- 
candles in a brand new office. Somewhere along the line these buildings have 
counted on their spectacular newness to attract tenants and/or customers, and 
have not accepted the functional levels of current recommendations. In a few 
short years, no doubt, they will be the lighting man’s relighting problem. 

Meanwhile, however, many existing areas are surpassing their imposing new 
neighbors. Their purpose is entirely a practical one. Upon renewal—of decor 
and/or lighting, or both—may hinge their commercial survival. 

Renewal, of course, involves more than simple replacement of existing 
equipment. Successful redesign of a lighting system often requires the highest 
order of illuminating engineering and architect-engineer teamwork. Relighting 
jobs on this and the following nine pages are typical of this advanced skill. 


Relighting Satisfies Science and Sentiment 


Even a sentimental attachment to an archaic straight wall, square corner or flat ceiling area. 
building cannot confound the progress of science The ceiling, part wood and part tin, was in such 
when modern equipment and engineering skill can poor condition that concealment was imperative, 
successfully convert a circa 1892 horseshoe calk yet the standard luminous ceiling installation 
factory into executive offices with lighting levels would have involved such extensive cutting and 
upwards of 120 footeandles. The 1892 building of patching around obstructions that costs were pro 
the Neverslip Horseshoe Calk (Calk: a tapered hibitive. The addition of exposed ducts for air 
metal piece projecting downward on the shoe of a conditioning meant that light sources would have 
horse or ox to prevent slipping—Webster) Manu had to be hung on the underside of the ducts in 
facturing Co., of historical significance to the a luminous ceiling, removing all possibilities for 
Johnson and Johnson Co. management, was chosen maintaining even ceiling brightness. Furthermore, 
as the new home for the company’s Hospital and maintenance of ceiling-mounted sources would 
Dental Division. A complete modernization pro- have required removal of entire sections of diffusers. 
gram, within the shell of the old building, was Solution was a modular treatment using large 
charged with making the area suitable for execu- suspended fixtures which created a rug-sized ‘*ceil- 
tive use. ing’’ composed of lamp channels alternated with 

Built in the 19th Century mill style with wooden egg-crate plastic louver panels. High-output, 800- 
beams and brick walls, the building had nary a ma white fluorescent lamps, mounted at the new 
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Firet place ALC entry by A x Robinson New Jersey Section 
Modular treatment using standard, large, suspended 
fixtures provides benefits of luminous ceiling while 


surmounting the problem of innumerable obstructions. 


‘ceiling’’ line, direct two-thirds of their output 
upward, creating an indirect lighting environment 
Shadows from the ceiling obstructions are thrown 
on the real ceiling instead of on the diffusers be- 
low. With the entire system suspended below the 
ceiling, light sources can be placed in optimum en- 
gineering positions, without concern for the loca 
tion of beams, pipes, or ducts. Lamp and ballast 
maintenance is at the lowered ceiling line and large 
diffusers are removed only for cleaning. 
Obviating the problem of obsolescence, a simple 
change to 1500-ma lamps and ballasts, with no re- 
Wiring or mechanical difficulties, will double the 
lighting levels available from the system. From 
the decorative angle, a choice of five louver colors 
permits coordination of the lighting units with the 
decorative schemes of the individual offices. 
Lighting levels range from 120 to 180 footean- 
dles in the 22 offices, depending upon the size of 
the office and reflection factors Despite the strue- 
tural complications, costs were kept to a minimum, 
since only a few minor modifications of the hang- 
ing assembly and layout were required to fit the 


standard fixtures to the individualized building. 


Minimum Alterations—Maximum Lighting 


Look what relighting aiid 
School in Erie, Pa None 


Cathedral Prep 


alterations is 


Chemistry Classroom—Before photo challenges engrav- 


ing art to reproduce scene under 7 glarey footcandles. 


ifter (right), 65 to 70 footeandles in the classroom 


from suspended, two-lamp, fluorescent luminaires. 


l roe rou Ne Re iahtinge 
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Library—Before, suspended glare balls deliver 8 fe 
along with dark shadows and hot spots. After (right), 
without detracting from architectural details, suspended 
rows of luminaires with 1500-ma high-output lamps 
provide a comfortable 100 to 110 fe maintained. 


Gymnasium—Before, 10 footeandles on the playing 


area; spectator area defies the meter. 


Gymnasium—A/fter, 65 to 70 footcandles 
from suspended, two-lamp luminaires. 


: 


stos and data courtesy Day-Brite Lighting, Inc., 


St. Louis. Mo 
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<4 AFTER, a modern office and labora- 
tory with a troffer lighting system. 














Jr.. Metalcraft 


BEFORE, a 620- by 100-foot warehouse with > 


its fair share of steel beams, pipes and blowers. 


Conversion—Warehouse to Office 


For the transition of an enormous (620 feet by 


100 feet) old warehouse to, of all things, an office, 
conversion is hardly the word. For its relighting 
system, this goes double. Nevertheless, an old cor 
rugated steel warehouse in Edison Township, N. J., 
has been changed into a modern office building 
and laboratory occupied by the Stavid Division of 
Lockheed Eleetronies, a division of Lockheed Air 
raft Corp 

Probably the most serious problem in relighting 
was the building’s 22-foot ceiling. The vast ex 
panse of the area and the problem of avoiding an 
overhead sea’’ of light was another. The acoustics 
of the area further complicated the design Ar 
chiteets were Battisti & Bell Associates, who de 
veloped the following solution 
Ceilings were lowered to 11 feet. neatly conceal 
a myriad of steel beams, pipes and blowers 


renous to the warehouse Acoustical panels 


duced noise level. Lighting goal was 60 footean 


wi h. though lower than current recommen 


was felt to be the most practical compro 
mise with environmental limitations and economics 
This has been 


using 3100-lumen-output lamps on very close (four 


achieved with single-lamp troffers 


Urae ney No. 1 Relightina 


foot) centers. Troffers vary in size to bring the 
lighting system from wall to wall; complete flexi- 
bility is offered for office partitions (not installed 
when photograph was taken There are 60 two 
foot, 82 four-foot and 3550 eight-foot units. The 
extruded white polystyrene plastic diffusers were 
eut to provide space for the top of partitions of 
any width, thus allowing flexibility in locating par- 
The half-inch depth of the dif 


fuser below the ceiling line directs some light to 


titions and vents 


ward the ceiling and upper side walls, reducing 
the brightness contrast between the lighting unit 
and the ceiling 

Installation of the system was in three steps 
First, the troffers were installed in the predeter- 
mined locations, suspended from the natural ceil- 
ing. Next, spacer bars were locked into position 
between the rows of fixtures. The wall angles were 
installed next, followed by the spacer bars between 
the troffers and the wall angles. The last step was 
the laying in of the acoustical panels on the flanges 
of the troffers, spacer bars and wall angles. 

The new user of the space is satisfied with the 
slim trim lines of the system—and its unusually 


economical installation 
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Lightning Damage Turned to a Profit 


The lightning storm which destroyed the cupola 
of the auditorium in the First Assembly Church of 
God, Binghamton, N. Y 
Need for replacement of the dam 


eventually had a cor 
structive effect 
aged cupola became the occasion for the modern 
ization of an inadequate lighting system which, 
otherwise, would still be in use 

The church auditorium is a 70- by 80-foot area, 
rising to a height of 38 feet in a ceiling dome 
Atop the dome was the cupola, 22 feet in diameter 
at its bottom rim and, like the rest of the audi 
torium, decorated with intricate bas relief plaster 
molding and seulpture. A decorative iron grille at 
the top of the cupola served as the intake to the 
exhaust of the auditorium’s large ventilating sys 
tem above 

Since relighting—to higher levels—was to be 
restricted to the damaged area, a luminous ceiling 
was the lighting man’s answer. The ceiling also 
proved to be an economy factor since, by conceal 


ing the inside of the cupola, it made replacement 


Close-up of luminous ceiling (above) and detail of 
lamp placement for even distribution of light (below). 


JANUARY 1961 


of the expensive bas relief sculpture unnecessary 

Twenty-nine cool white high-output fluorescent 
lamps of varying sizes, positioned to provide com- 
plete coverage of the cupola (see drawing) were 
mounted above 2- by 2- by %-inch cellular pat 
terned, solid, double pan, white, vinyl plastic pan 
els. To permit free flow of air through the venti 
lating system, without displacement of the shielding 
panels, the ceiling was dropped 18 inches below the 
rim of the eupola and became, in effect, a giant 
suspended fixture. Proper positioning of the float 
ing ceiling in relation to mounting height and room 
size assured adequate cutoff angle 

The luminous element is considered by som: 
members of the congregation to have improved the 
appearance of the auditorium. Certainly it has im 
proved the lighting by raising the illumination 
level under the dome to 30 footeandles (it was 
previously 10), and is one more testament to the 
lighting tech 


feasibility of combining modern 


niques with traditional architecture 


Second place ALC entry by M. R. Smith, Ce 
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160 footeandles in bookkeeping area is marked improvement over 50 footceandles before relighting. 


Uniform Appearance for Different Illumination Levels 


Orienting a standard unit for the uniform ap 
pearance of different areas which require diffe: 
nt illumination levels was an important relighting 
problem in this bank 
Loan Association, Philadelphia. The unit used was 


Home Unity Savings and 


1 four-lamp (40-watt, standard cool whit direct 


surface-mounted, two- by four foot fixture vit} 


plastic diffuser 
| t] bool ! { re ! il iby 


Tellers’ cages have 200 footcandles of 
illumination from carefully engineered 
fixtures. 


arrangement of standard 


Relightina 


achieved by means of a canny arrangement of the 
luminaires. Rather than using pedestrian rows of 
fixtures, the designer has carefully engineered the 
installation for both over-all appearance and de 
iivery of footeandles where they do the most good 
Similar care for fixture layout has resulted in 200 
fe over teller cages, as against 115 fe in eustomer 
all using the same unit 


service area (not shown 


n different patterns 
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Raising the Level— 
But Retaining Sentimental Lanterns 


For as long as the oldest member could recall, 
the lovely ornamental lanterns in this church have 
been a part of its beauty and atmosphere. Further, 
they were a memoriam, donated by still-active mem 
bers of the congregation, and in relighting, their 
replacement was unthinkable. 

Many a lighting man has faced this relighting 
problem. Its solution, for St. Stephanus Lutheran 
Church, St. Paul, was worked out as follows 

With an indirect system ruled out by a poor re 
flectanece of ceiling cross members, and more effi 
cient lanterns not permitted, the relighting design 
was limited to a direct system From a 40-foot 
mounting height, this had to be with sourees of 
high lumen output 

Thirty comfortable footcandles of uniform dis 
tribution was the goal. This was achieved by a lay 
out of 12 deep-baffle 
each using a 1000-watt T-24 incandescent lamp 


low-brightness downlights 


These produce a controlled beam of light which 
emanates from a 6'4-inch aperture. The specular 
Alzak reflector is well shielded by the lower por 
tion of the downlight, which contains five baffles 
finished in matte black, designed to trap spill light 
and eliminate brightness at normal viewing angles 
The fixture is ventilated by a series of holes in the 
outer housing of the reflector. For maintenance, a 


six-foot crawl space permits relamping from 
above : 

To compensate for the fall-off under the baleony, 
the recommendation included ten 300-watt incan 
descent units of similar design for this area 


Illumination level averages 30 footeandles, wit! 


New Lighting Brings New Income 


Conversion of a non-incom producing workshop 
area in the New York Central Building, New York 
City, into a rentable space was one of the primary 
goals of the building’s new owners. The area it 
self, essentially inside space with little window area, 
deep beams, ducts and obstructions, was hardly 
However, for the MeCall 
Corporation the vacant space offered an opportu 


promising office space 


nity for relocation of the Pattern Department in 
the home office building if the space could be 
made suitable. 

Suitability, in this case, meant good lighting. The 
Pattern produces original 


Department patterns 


from sketches of dresses. working with India ink 
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fixtures and 
With the lanterns 


readings of 40 fe directly under the 
20 fe along the outside walls 
no longer a functional lighting element, they have 
been lamped down to 200 watts to reduce their 
surface brightness. They have been given a new 
visual dimension and their decorative effect has 
been enhanced. No architectural effects have been 
altered by the new system; rather, they have been 
brought into view 

Reaction of the congregation: a taste of what 
lighting can do has spurred further lighting plans 


for the stained glass window over the altar 


on drafting paper. For the high degree of accuracy 
required in the work, lighting levels should be at 
least 150 footeandles, with good diffusion of light 
for a minimum of reflected glare from the semi- 
specular drawing materials 

Using a two- by four-foot unit with three 40- 
watt cool white lamps and dropped acrylic diffuser 
as the basic lighting component, fixture patterns 
were developed to fit the structural requirements of 
various areas. The two- by four-foot module was 
adaptable to irregular patterns and could be used 
Where troffers could not be 


recessed because of structural obstructions, surface- 


in continuous rows. 
mounted units with shallow sides weré a harmo- 
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nious alternative. Tandem units with two-lamp 
ballasts were used wherever possible for economy 

At the suggestion of the lighting designer, room 
finishes and colors were selected for minimum re 
walls 
Three 


illumination 


fles tion factors of floor. 30 to 5 per eent: 


%) to 60 per eent: eeliling. s() per eent 
months after installation, measured 
levels ranged from 210 to 230 footeandles and ay 


eraged 215 footeandles, indicating that the system 


vania Powe 
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Second place ALC entry by Richard T. Tick, New York Section 


could be maintained at the 150-footcandle design 
level. Brightnesses, all well within recommended 
ratios measured: floor, 88 fL; drafting boards, 
140 fL; walls, 82 f{L; luminaires, 600 fL, maximum ; 
ceiling adjacent to luminaires, 61 fL. 

The long-term lease for the space signed by the 
MeCall Corporation more than justified the ex 
pense for the relighting—the major factor in con 


verting the area into an income-producing space 


Higher Output— 
In Lighting—In Manufactured Product 


Relighting—with high-output lamps and a fix 


ture layout designed to eliminate shadows—in 
creased production and lowered rejections in this 
shirt factory. The instalkation is in Plant No. 2 of 
Penn State Mills, Inc., Allentown, Pa. 

Two-lamp 8-foot luminaires use high-output 
1500-ma lamps to produce 145 footcandles on the 
working plane—sewing machines for men’s shirts 
Luminaires are mounted at a 45-degree angle to 
the sewing machines, at a 10-foot mounting height, 
on 8-foot centers. The illumination thus delivered 
is virtually shadowless 

The rise in production and decrease in rejections 
have so impressed management that an identical 
installation is scheduled for the sewing department 


of Plant No. 1, the company’s main plant. 
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Lighting Does Major Remodeling Job 


Given a small lighting budget as part of an over 
all remodeling plan and a client who objects to 
spots and floods, suspended, surface-mounted and 
ceiling-recessed (ceiling was Berger stamped steel 
fixtures, one solution is to use the lighting for 
complete modernization of the area. Transforma- 
tion from the crowded gloom at right to the spa 
cious, attractive women’s apparel store below was 
accomplished with the use of a grid ceiling system 
with drop-in luminaires 

Three lighting patterns are used to departmen 
talize the store and counteract its long, narrow (20 
by 80 feet) shape. At front, a general illumination 
system of two continuous rows of four-foot, four 
lamp, acrylic plastic, prismatic, low brightness 

360 fL, average) lens units in the center of the 
store are combined with incandescent drop-in units 


along the sides for accent on jewelry and wall 


display cases. Incandescent units have asymmetric 
glass lens providing 15-degree vertical cutoff. In 
the rear of the store, a staggered, checkerboard 
arrungement of the: four-foot units complements 


the continuous rows at front. Again, incandescent 
units with coneave cross section lens, providing 15 
degree vertical cutoff, add low-brightness direc- 


tional lighting on the dress displays. 
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Lighting levels of 180 to 200 footeandles are 
achieved, with good color rendition from the com 
bination of incandescent and deluxe warm white 
fluorescent lamps. The 150-watt ineandescent 
lamps originally installed have been replaced with 
3000-hour, 189-watt street lamps to ease the main 
tenance problem. Unsightly air conditioning ducts 
have been concealed behind the ceiling grid in the 
center of the room with anemostats used for good 


air distribution 


e ALC entry by 
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Third place ALC entry 
Clark, Connecticut Section 


In customer area, new lighting 
system of four-foot, three-lamp 
troffers uses feeds and openings 
of former installation. 


Improved Q and Q—Little Change in Decorative Effect 


Relighting need not always imply a complete 
change of appearance — an important sales point 
for customers who want to improve lighting levels, 
yet are reluctant to sacrifice the decorative char 
acter of an area. A case in point is this Connecti 
eut bank where, although lighting levels were in 
creased five-fold, the warmth of the brown and 
gold decorative scheme was retained 

Originally decorated about 12 years ago, the 


bank had mahogany furniture, gold carpeting 


poorly maintained), walls and ceiling with low 
reflection factors and a troffer lighting system 
which produced about 20 footeandles of illumina 
tion. In relighting for improved visual conditions, 
four-foot, three-lamp troffers with %,-inch cube 
plastic louvers were arranged to make use of the 


openings and feeds of the old lighting system in 


Office area, with higher ceiling is 
lighted by rews of shallow, two-lamp 
fixtures 


having 45- by 45-degree 


plastic louver shielding. 
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the customer area. In the higher-ceilinged office 
area, parallel rows of two-lamp shallow fixtures 
with pierced straight sides and 45- by 45-degree 
plastic louvers were mounted to cover the former 
troffer openings; perpendicular rows of fixtures 
added to inerease the lighting levels. All lamps 
used are warm white, rapid-start. 

To complement the new lighting, dark desk tops 
were covered with light grey linoleum, ceiling was 
painted a light yellow and a regular carpet clean- 
ing schedule arranged to maintain satisfactory 
floor reflectances 

With illumination levels of more than 100 foet 
candles, good brightness ratios and no sharp shad- 
ows or contrasts, the new lighting, rather than de 
stroying the decorative effect, has enriched the 
appearance of the bank 
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i YEAR 1959-1960 has seen a renais 


sance in lighting unparalleled in the past. What 
location could be better suited to bring out this 
theme than Pittsburgh—a city which has had its 
own renaissance both in buildings and appearance, 
as well as lighting? Pittsburgh’s world-famous 
Golden Triangle illustrates what can be done to a 
run-down city area. Similar changes have occurred 
for seeing conditions throughout this continent in 
the past year. Literally thousands of lighting in- 
stallations have been made which meet the new 
evels recommended by IES two vears ago. For ex 
ample, in Pittsburgh a lighting contest conducted 
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Figure 1. A shoe factory illuminated 
to a level of 250 footcandles for in- 
creased production. 


JANUARY 1961 


Progress in 1960 


last winter turned up well over 100 major lighting 
installations completed in one three-month period, 
all over 100 footeandles. This is indicative of re 
ports from all sections of the continent 

Such widespread application of LES recommend 
ed levels is this vear’s most significant evidence of 
progress. Two years ago the theme of the Progress 
Report was primarily progress in establishing the 
then new levels. Last year’s ‘‘Trek to the West’’ 
theme outlined the opportunity for wide accep 
tance of the new levels. This year the ‘‘Renais 
sance in Lighting’”’ is being witnessed literally — a 
rebirth, a reawakening, a period of vigorous activ 
ity in the lighting industry 

New higher output sources have provided means 
A few 


of this vear’s many applications which meet or 


for achieving these higher footcandle levels 


exceed IES levels, along with some of the benefits 
derived, are reported here 

A hosiery mill reports a 15 per cent increase in 
production when the level was stepped up from 
30 to 150 footeandles. In addition to the produce 
tion increase there was an accompanying 30 per 
‘ent reduction in rejects and 30 per cent decrease 
in operator training time 

A shoe factory reports 10 per cent increase in 
production when relighted to 250 footeandles. Bet 
ter employee morale and a better-made article were 


by products of this job Sex Fig 1 
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In the eviscerating room of a poultry company, 


when the lighting was changed from bare inean 


descent lamps to extra-high-output fluorescent 


lamps and a 120-footeandle-level provided, a more 
satisfactory product resulted with better employee 
9 


morale and better housekeeping. See Fig 


A machine shop with a grid pattern of fluores 
cent luminaires does not represent progress ; this 
has been done before. But when commercial lumi 
$5-degree shielding are 


naires with 35-degree by 


used to provide a level of 200 footeandles. the re is 


an example of a growing trend in lighting. In a 


printing plant composing room, a luminous plastic 


louvered ceiling giving 250 to 300 footeandles elim 


inated the necessity for supplementary lighting 
An interesting inspection lighting application pro 
vides 1000 footeandles for operators inspecting hy 


draulic brake eylinder cups Extra-high-output 


Figure 3. A motor winding area illumi- 
nated to a level of 200 footcandles. Lu- 
minaires are recessed prismatic glass re- 
flectors, equipped with improved-color 


mercury lamps. 
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Figure 2. Fluorescent luminaires with 
extra-high-output lamps provide a 120- 
footeandie level in this poultry com- 


pany eviscerating room, 


lamps shielded by adjustable louver fins are used. 
The seeing task in a high speed warehousing opera- 
tion is made easy for the crane operator by a 
lighting installation of mercury lamps providing 


29 Light-finished walls and dividers 


25 footeandles 
and upward light on the ceiling add comfort. 

Recessed prismatic glass reflectors using im 
proved-color mercury lamps provide comfortable 
lighting in a light-finished area used for motor 
winding. A level of 200 footeandles is provided 
from units that give 45-degree lamp shielding. See 


Fig. 3. 


The white room of an instrument 


electrical 
manufacturer provides an interesting higher level 
application. A luminous ceiling produces a 300 
footeandle-level. This has boosted output 50 per 
cent, quality levels 100 per cent and cut production 


costs 20 per cent. The use of jeweler’s magnifying 
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eye glasses has been greatly reduced. See Fig. 4 
In store lighting a trend to the use of extra-high 
output lamps in shielded luminaires provides 150 
to 200 footeandles in the installation in Fig. 5. This 
is accompanied by incandescent display lighting 
and is topped off with a well-lighted perimeter 
Integration of lighting and structure came more 
into common usage in supermarkets this past year 
with lamps mounted between joists. The use of 
large floating luminous panels over the check-out 
counter gives a solution to providing increased 
levels in these areas. A Government post office 
lobby 
celled luminous ceiling represents a departure in 
See Fig. 6 


in Toronto with an aluminum hexagonal 


lighting for this type of area Lamps 


are mounted in the ceiling support, directing their 
light up to the real ceiling to provide 40 footean 


dles in the lobby area. Supplementary lighting over 


B.. 
-F. 


| <a 






Figure 4 (above). A luminous ceiling produces a 300- 
footcandle level in this white room of an electrical in- 
strument manufacturer. The use of jeweler’s magnify- 
ing eyeglasses has been greatly reduced. 

Figure 5 (right, above). A supermarket lighted to a 
150- to 200-footeandle level from extra-high-output 
lamps in shielded luminaires. Incandescent spotlighting 
is included for increased levels at displays. Note that 
additional lighting has been provided at the perimeter. 


Figure 6 (right, below). An aluminum hexagonal celled 
luminous ceiling provides a general level of 40 footcan- 
dles in the lobby of this post office. The counters are 
illuminated to 125 footeandles with supplementary light- 
ing. The gold and gray anodized screens above the 
counters are illuminated from below to emphasize their 


decorative appearance. 
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the counters provides 125 footcandles in that area. 
The gold and gray anodized screens above the 
counters are lighted from below with a row of 
fluorescent lamps 

Floating panels have provided a solution for re 


These 


panels simply float in space, retaining the dignity 


lighting banking areas to the new levels. 


and form of the original structure 

This past year has given many utilities an op 
portunity to install, in their own properties, light- 
ing that sets an example for today and the future 
Thus the concepts of better lighting can be shown 
loeally to interested users 

Typical of good office lighting practice, where 
150 footcandles is recommended for bookkeeping, 
is the use of two-lamp low brightness troffers on 


three-foot centers. Private offices certainly require 


the higher levels and this is accomplished easily 



































Renaissance in Lighting 13 


Figure 7. Slimline T-6 lamps operating at high fre- 
quency from a transistorized power supply provide the 


lighting in this bus. 


with troffers designed for the extra-high-output 


lamps. Luminous ceilings are used to provide the 
higher levels for drafting rooms, particularly when 
i high vertical component is required 

Schools have not been left out in the rush for the 
new levels. Many classrooms are reported with a 
level of over 100 footeandles. Gymnasiums hav 
benefited also and 100 footeandles is common in sec 


Cobo Hall 


tion-exhibition building, is lighted with a modular 


ondary schools Detroit's new conven 


patt rn? of ” foot by 8 foot and 9 foot by 2 foot re 


Sed 


Figure 8. Indoor tennis court is illuminated to 75 
footeandles in forecourt and 60 footcandles in back 
courts to provide a comfortable environment for playing 
club class tennis. Extra-high-output fluorescent lamps 


are installed in louvered direct luminaires. 
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cessed troffers to provide levels varying down 
from 135 footeandles; 500-watt incandescent spot- 
lights are used when required for highlighting in 
this 300,000-square-foot area 

The first major installation of transistorized high- 
frequency fluorescent lighting can be seen in Can 
ada at Hamilton’s new City Hall 

New York’s Guggenheim Museum illustrates a 
new technique in art gallery lighting. Here the use 
of fluorescent lighting to illuminate the pictures is 
supplemented by light from behind directed at the 
wall to make the pictures appear to be standing in 
space 

Even the commuter is sharing in the new levels 
Buses using T-6 slimline lamps operating at high 
frequency from a transistorized power supply be 
came common this year. See Fig. 7 

The use of outdoor jacketed extra-high output 
lamps in a cold storage warehouse has brought a 
new concept of lighting levels to these usually 
poorly lighted places. New higher levels supplied 
by extra-high-output fluorescent lamps now make 
it possible for tennis to be played indoors at any 


time. See Fig. § 


Interior Commercial Lighting 


Interior fluorescent luminaires continue toward 
xtreme shallowness but side panels and end plates 
with a third dimension built in seem to be the 
vogue at the moment. One model features eurved 
metal sides and end plates and a concave plastic 
bottom lens. Another architectu: ally-designed unit 
features flared double walled plastic side panels 
and formed end plates. This is available with a 
variety of bottom enclosures. Prismatic plastic en 
losures are featured on a number of other new 
models. See Fig, 9 

One manufacturer has introduced a shallow unit 
whose diffuser is framed with solid walnut and 
louvered with a birch grid. The grid hides the lamp 
streaks of higher brightness. See Fig..9d 

In recessed fluorescent troffers the ty -nd is tv ex 
treme shallowness with simplified mountiy acces- 
sories. One manufacturer, however, has introduced 
a deep troffer for use with extra-high-output lamps 
This troffer features parabolic aluminum reflectors 
and cross louvering to provide average brightnesses 
throughout the shielded zone satisfying the office 
lighting practice brightness limitations. See Fig 
10. Another manufacturer has introduced a cof- 
fered luminaire as a standard item. Heretofore 
coffers have been treated as custom made items 
This is a complete package consisting of coffer and 
recessed unit 

A reeessed incandescent unit with a door that 
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Figure 9. New interior fluorescent luminaires which 
demonstrate the continued trend toward shallowness. 
but which have side panels and end plates with a third 
dimension built in. (a) This unit features curved metal 
sides and end plates and a concave plastic lens bottom. 
(b) Flared double walled plastic side panels and formed 
end plates distinguish this unit, which is available with 
a variety of bottom enclosures. (c) This shallow unit 
features a prismatic plastic enclosure. (d) The diffuser 
on this unit is framed in solid walnut and is louvered 
with a birch grid. 


releases with a touch has been announced by an flector lamp protector features low temperature 


other manufacturer. This unit features a low socket operation. This unit also redirects some of 
brightness lens and is particularly adaptable for the spill light into the working area and provides 
use in areas which are difficult to relamp. Another lamp shielding. A specular aluminum reflector has 
manufaeturer has introduced a series of close been designed for use over bare lamps in used car 
ceiling mounted units which feature prismati lot lighting to aet as both a refleetor and lamp 
glassware protector 
Equipment has been announced which is espe 

ially designed for the interior use of the quartz MATERIALS 
line lamp. The 500-watt unit, only nine inches i In the field of luminous ceilings a number of new 
length, is used to provide higher level localized diffusing media have been announced. One of these 
lighting in sueh places as the interiors of presses is a polystyrene louver consisting of a series of 
or molds. See Fig. 11 circles. The supporting arrangement is such that a 


A new porcelain enai led high-bay m vor non-modular appearance is achieved although using 


Figure 10. A parabolic aluminum troffer with cross 
louver which was designed to be used with extra-high- Figure 11. A 500-watt quartz lamp luminaire especially 
output fluorescent lamps. designed for interior use, to provide localized lighting. 
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a modular material, Another type uses cylindrical 
holes in a non-combustible vinyl sandwich 

A new polystyrene plastic louver with a special 
design of each louver fin helps to create a smooth 
transition between cut-off and maximum transmis 
sion zones. A urea plastic louver made availabl 
this year has gained listing by Underwriters Lab 
oratories as non-combustible. A clear vinyl plastic 
ilosure with conufigurated ribbed surface (as 
ompared to diffusing vinyl plastics) is available 
for fluorescent luminaires. Curved glass panels to 
fit fluorescent units with openings up to two by 
four feet have been manufactured. The familiar 
square light-diffusing bowl is now made in tem 
pered form to give greater mechanical strength 
A technique for applying white porcelain enamel 
directly to steel is reported to have been perfected 
this past year. This allows for elimination of the 
blue ground coat but it is said to require more par 
ticular care in the metal cleaning, pickling and 
pre-preparation. Another reflecting medium re 
ported as new this year consists of sheet aluminum 
to which is laminated a plastic coated aluminum 
foil. This can be used as a specular reflector and 
can be formed with the finish already applied 

Although not an item of lighting equipment, a 
new wall plate cover for switches and receptacles is 
ivailable which, it is felt ake or a better ove 
all appearance These hardwood to 


blend in with the wall 


BALLASTS 


'wo new mercury lamp ballasts have been mad 
available in the past vear for operation at extreme 
ambient temperatures One of these is a high 
for use in areas that 


temperature-type designed 


than average ambient temperatures 
it will provide satisfactory operation in 
ambients up to 150F. The other ballast is designed 
operation and will operat« 


reliable 


for low temperatur 


satisfactorily and provid starting down 
~ 20K 

A new weatherproof fluorescent ballast has just 
This ballast 


which is part of the 


been announced by one manufacturer 
has a molded plastic cass 
compound, allowing the ballast to be mounted ir 
iny position anywher 
In a solid fill fluorescent ballast introduced this 
the ease, core and coil are permanently bonded 
into a single unit. It cannot leak and will operat: 
ooler and quieter than most previous types. Th 
compound in this ballast is a stable thermo-setting 
material that will not react or combine chemically 
vith any other material in the ballast 


A tester was made commercially available r« 


cently for testing of fluorescent luminaires using 
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any of the higher-output lamps. This tester when 
inserted into the lamp socket indicates whether the 


circuit is correctly wired 


Light Sources 


Continuing indication of progress is the growth 
curve of the use of light. Department of Commerce 
figures give sales of lamps in 1945 of 800,000,000; 
in 1950 of 1,000,000,000 and in 1959 of 1.300.000, 
000. This represents a 60 per cent increase in this 
14-year period 

During this same period, the use of light in tril 
lions of lumen-hours has increased from 1,100 tril 
lion hours in 1945 through 1,800 trillion in 1950 to 
3.800 trillion in 1959. This indicates that the use 
of light is still doubling every ten years 

[It would be easy to caleulate from these figures 
that today’s lamps are producing twice as many 
lumen-hours as they did in 1945. The important 
point is that less than 10 per cent of the existing 
lighting installations meet today’s standards, so at 
least the same growth is indicated for the future 

Certain changes in design of quartz infrared 
heat lamps permit the lamps to be installed so that 
The ends of the 


lamp are lengthened and turned 90 degrees from 


the seals are outside the hot zone 


the filament axis with the seals located approxi 
mately two inches from the bends, which also per 
mits end-to-end mounting of the lamps to obtain 
highly uniform energy densities 

Where quartz infrared lamps are used for very 
high temperature work in testing missiles, a new 
two-part lead has been developed, the outer portion 
made of platinum. This greatly increases the life 
of the seal by reducing oxidation 

A design innovation in quartz infrared lamps en 
ables them to be burned in any position The new 
1600-watt lamp has small dimples in the tube so 


that the filament-supporting dises are locked in 
place and the filament sagging problem of vertical 
lamp-operation eliminated 

A group of 6.6-ampere iodine-quartz lamps are 
made in 45- and 200-watt sizes designed particu 
larly for airport runway lighting. Because of their 
short length, they can be burned in any position 
and still obtain the nearly perfect maintenance 
features of the iodine cycle 

A PAR-56 submersible swimming pool lamp op 
erating at 12 volts and 25 amperes meets the need 
for lighting in pools where it is not practical to 
build ports into the pool sides. Because of its low 
operating voltage, the danger of shock is minimized 
when the unit is operating on isolating transform 
ers. The lamp has a wide-spread beam to give good 


horizontal coverage across the bottom of the pool 
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The compact R-20 reflector bulb, now available 


in 30- and 50-watt sizes, fulfills a need for more 


punch on displays as general lighting levels in 
crease. The same bulb is used for a 200-watt, 
34,000K photoflood, making possible a more com 
pact floodlighting attachment for movie cameras 

The new ‘‘all glass’’ 
lamp announced last year is being used to illumi 
nate the instrument panels of some 1961 automo 
biles. Compact sockets, taking advantage of the 
new lamp design, are in production or prototype 
stages for both printed cireuits and conventional 
wiring. Some are designed for high speed, auto 
mated insertion of the lamp into the socket with 
attendant cost savings. See Fig. 12a 

Electronic T-2 indicator lamps and sockets are 
new incandescent developments that provide wide 
Plastic 


nylon color caps simplify identification, and new 


choice of assemblies for design engineers 


type strip sockets, easily broken for any number 
of components, give wide flexibility in easy mount 
ing of single or multiple lamp units on one-half 
inch- or three-quarter-inch centers. The color caps 
eliminate the need for prismatic jewels which re 
quire separate mounting. See Fig. 12b 

With the steady advances in farming technology 
and methods, nighttime operations are achieving 
ever greater significance. A complete line of sealed 
beam farm tractor lamps to fill the needs of the 
many Operations performed by these vehicles and 
their attached implements and accessories has been 
announced. Available for 6- and 12-volt circuits 
and in PAR-36 and PAR-46 sizes, they provide five 
different light distributions. 

They are also made for rear mounted use as a 
combination tail light and implement floodlight. In 
this form, an aperture is left in the aluminized re- 
flector surface and the exterior of the reflector is 
red coated. The lamp housing contains a 15-can- 
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Figure 12. (a) All glass miniature wedge base lamp 
(b) Electronic T-12 indi- 
cator lamp and socket. Note plastic nylon color cap 


and new compact sockets. 


which eliminates need for separately mounted prismatic 


jewels for color. 


dlepower miniature bulb supported behind the re 
flector aperture and a double-throw switch. In one 
switch position the sealed beam unit will flood 
white light on towed implements. In the other po- 
sition the flood is turned off and the 15-candle 
power bulb lights to shine red light through the 
aperture and the sealed beam lens. This marks the 
rear of the tractor for easy visibility when it is 
traveling on the highway 

Several new ineandescent bulb contours, includ 
ing flame shapes in several wattages, bring new va 
riety to the home and decorative market. Some 
types are silicone coated and incorporate glass 
fibers spun around the bulb exterior surface 
Weatherproof and shatterproof safety characteris- 
tics of these coated bulbs are significant. The 
charm of their gas flame appearance has appeal in 
home decor See Fig. 13 
Mogul based, three-level, R-40 bulbs provide the 


wide range of 100-, 300- and 400-watt operation, 


= | 


Figure 13. 


Several new incandescent bulb contours. 
These are silicon-coated and incorporate glass fibers 
spun around the bulb exterior surface to give a gas 
flame appearance for home decor. 
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the largest sizes yet offered for room lighting 
(hutdoor decorative and display lamps with colored 
necks and clear bowls combine 75-watt brightness 
coatings New 


include the 15 


ty pes and the 


with weather-resisting silicon: 


types of Christmas tree lights 
volt. series burning, miniature bass 
translucent color 


G-14 candelabra base types wit! 


bulbs 

A 250-watt short are mercury lamp operates on 

direct current only; the are of this lamp is said to 
, 


be very stable and particularly useful as a sources 


in optical systems. Self-ballasted mereury lamps, 
now up to 1750-watt siz ar manufactured in 


double-coiled 


lamps is aval 


clear and phosphor coated types The 
“athode eonstruction tor mereur’ 
ible in 


his Important development ( 


a“ complet lime ot 100 to L000 watt sizes 


: ' 
iffers the 


advantages 


of redueed lighting costs, much improved lumen 


maintenance and increased lit to all kinds of 
mercury applications 

lamps continue 
field 


available in stand 


The 1500-milliampere fluorescent 


to dominate the high intensity fluorescent 


Cireular cross section lamps are 


ard, reflector, low temperature and aperture types 


Non-cerre ilar cross sectiol 


for special applications 


lamps have been announced in deluxe as well as 


standard cool white color 

A new family of T-8 (one-inch diameter) fluores 
ent lamps are available in 24-, 26-, 28- and 30-inel 
lengths for original equipment installation in ap 
pliance and vending machines. They have the im 


standard 


portant feature of being ope rable at 


voltage with economical choke-type ballasts. For 


the first time, fluorescent lamps have been applied 
n refrigerator cabinet lighting; special adapta 
tions of the rapid-start circuit and lamp principles 
practical 


make this low temperature application 


and introduce new opportunities in appliance 


styling 

Reflector fluorescent lamps, in various sizes, are 
specifically designed for photo reproduction equip 
ment The green-appearing phosphor is designed 


maximum actinic effeetiveness, which makes 


ed processing possibl 
ew member of the fluorescent line of colors 
white’’ lamp with higher intensity in the red 
spectrum band, useful in market, commercial 
decorative lighting asis on red rei 
tion is desirable at iorescent efficiencs 
trolumines 


‘The new 


first line 


They are 


inches 
panels only 0.30-inel ck. They oper: n 120 
trom 


volts 60 eyeles, and are capab! 


S to 4.5 footlamberts, depending on the color 
While electrolumi 


nescent lamps still cannot compete with incandes 


blue, orange, white and green 


cent, fluorescent and mercury light sources for gen 
eral lighting applications, the new line of lamps 
will jom with other glass and metal base types in 
finding many specialized uses. 

A new PAR-36 100-watt 6-volt lamp is being 
ised for wing tip and tail markers in aireraft 
This lamp is employed in a rotating mirror device 
to create a flashing effect. These red, green and 
white markers are synchronized to give good depth 
perception and are arranged so that a flashing sig 
nal is seen at a distance and a steady burning 


marker punctuated by flashes at close range 


Outdoor Lighting 


STREET LIGHTING 


In the street lighting field there are a number 
of new developments this year. Mereury luminaires 
with built-in ballasts have been expanded to in 
clude the 


A 250-watt integral ballasted unit is available 


1000-watt size as well as the residential 
S1zes 
with top servicing. A kit is available for convert 
ing existing incandescent street lighting luminaires 
to operate small size mereury lamps, thus allowing 
existing installations, by a simple exchange, to en 
joy the higher light output of the mercury lamp 
\ number of uniquely designed integral ballasted 
mereury luminaires for pole top mounting have 
used where conventional 


See Fig. 14 


Hollywood Boulevard in Los Angeles has been 


been introduced and are 


equipment would look out of place 


relighted with a specially designed mereury lumi 
naire. This design uses three 700-watt improved 
color mercury lamps and is decorated with lighted 
stars. In the land of movie stars what could be 
more appropriate than a star-studded luminaire! 

There is a trend in many suburban areas, where 
municipally-owned street lights are not available, 
to install street lighting on an individual basis. A 
luminaire with an aerylic open bottom refractor is 
The open bottom 


now available for this purpose 


allows for servicing from the ground and the 


acrylic material resists thermal shock and permits 
2” rifle slugs to penetrate without shattering. See 
Fig 14 

In fluorescent street lighting equipment a lumi 
naire with a shielded optical system has been intro 
duced. This 


glare by cutting the light off at 15 degrees below 


luminaire eliminates much of the 


the horizontal and redirecting it to provide a 30 
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Figure 14. (a) A post top mounted integral ballast 
mercury luminaire of unique design. (b) A kit for con- 
verting incandescent street lighting luminaires to mer- 
eury luminaires for the conversion of installations 
already in existence. (c) An acrylic open bottom refrac- 
tor luminaire which allows for servicing from the ground. 


per cent higher footeandle level on the road Al 
other development is a the rmo-electrically con 
trolled fluorescent luminaire which achieves maxi 
mum light output over a wide range of tempera 
tures. A heat pump and two thermocouples ar: 
employed with the cold junction in contact with 
the lamp bulb wall. By controlling the bulb wall 
temperature the mercury pressure within the lamp 
is maintained at a value for maximum light out 
put. See Fig. 15 

The full seale street lighting outdoor laboratory 
that was reported a few vears ago has now bee 


automated Pre-selected displays may be set up 
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Note that the refractor did not shatter when it was 
penetrated by a .22 rifle slug. (d) Another new integral 
ballast mercury luminaire. (e) A 250-watt mercury 
luminaire with built-in ballast available for top servicing. 
(f) A 1000-watt mercury luminaire which has the ballast 
built in. 


and activated by a simple pushbutton operation. 


A photocell and multiple switch combination for 


circuit interruption up to 3600 watts has become 
available in a single package. This combination 


simplifies wiring, maintenance and _ photocell 
mounting 

New wording on pedestrian traffic lights chang- 
ing from ‘‘Don’t Leave Curb’’ in red to ‘‘ Leave 
Curb’’ in green is expected to decrease the con- 
fusion caused by the former ‘‘ Walk’’ and ‘‘ Don’t 
Walk’’ light when the pedestrian is caught in the 
center of the street as the light changes. 


A new two-lamp fluorescent luminaire built into 


Figure 15. Fluorescent street lighting equipment. Left, 
a luminaire with a shielded optical system which elimi- 
nates much glare by cutting light off 15 degrees below 
horizontal. 
naire which achieves maximum light output over a wide 


Above, a thermoelectrically-controlled lumi- 
range of temperatures. By controlling bulb wall tem- 


perature in unit, mercury pressure within the lamp is 
maintained at a value for maximum light output. 
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Figure 16. Two-lamp fluorescent luminaires are built 
into the Manahawkin Bridge railing and provide about 
25 footeandles on the traveled surface of the roadway. 


Note the high degree of uniformity. 


the Manahawkin Bridge railing ts available in mod 
ilar form. The railing is 50 inches above the road 
way and the unit provides about 2.5 footeandles on 
the traveled surface of the road with an amazing 
degree of uniformity. See Fig. 16 


\ singk 


output apertured lamp in 


lamp luminaire using the extra-high 
combination with a 
highly specular reflector in a precise opt cal sys 
tem is noted. This unit can be applied where beam 
spread control 1s necessary In this unit the entire 
brightness of the apertured lamp is collected in a 
parabolic reflector and directed in a completely 


controlled beam. Its applications include building 


Figure 18. An artist’s view of the Panama Canal, show- 
ing recent lighting using controlled fluorescent reflector 
units. These are installed above the water and illuminate 


the banks of the Canal. 
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4 single-lamp luminaire designed for use 
with the extra-high-output apertured lamp. The lamp 
is used in combination with a highly specular reflector 


in a precise optical system. 


facade and sign lighting, ramp, roadway and 
bridge lighting and airport runway floodlighting. 
See Fig. 17 

Underpass and tunnel luminaires are now avail- 
able for use with up to three of the higher-output 
lamps. By a combination of the various fluorescent 
lamps a system can be worked out using a single 
luminaire type to meet all the varying illumination 
levels required 

The recent lighting of the Panama Canal was 
accomplished with controlled fluorescent reflector 
inits installed above the water to illuminate the 
adjacent banks, as shown in Fig. 18 

A transistorized flashing warning light made 
available during the year flashes for 1/10 of a see- 
ond 65 times per minute with a 6-beam candle- 
power flash through red or amber plastic lens. It is 


used on traffic cones 


FLOODLIGHTING 


The latest technique for landing aireraft is a 


system called the center-line approach. To accom 


plish this, light sources are installed in the center 


of the runway. Several are being considered: one 
uses a single PAR lamp to produce two beams of 
light ; another more recent type which is very shal 
low and truly flush uses the 45-watt 6.6-ampere 
quartz iodine lamp. See Fig. 19 

In addition to this unit using the quartz iodine 
lamp a number of outdoor and indoor luminaires 
have been introduced. These units are finding 
ready acceptance because of their compact size, 
sharp light control and high lumen maintenance. 
A dog racing track lighted by this kind of unit 
illustrates the type of control that these luminaires 


achieve. See Fig. 20. 
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b 
Figure 19. Lighting units used in the latest technique lamp to produce two beams of light. (c) and (d) 
for landing craft—the center line approach system. Shallow recessed units each of which uses a quartz 


(a) and (b) Recessed units each using a single PAR iodine lamp. 


Figure 20. Two examples (left) of quartz iodine lamp 
luminaires of compact size, good light control and high 
lumen maintenance. The photograph above shows a dog 
racing track lighted by this type of unit and illustrates 
the type of light control that can be achieved. 
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Figure 21. Wall-mounted outdoor luminaire with 
prismatic refractor for wide illumination along and 
away from buildings. This luminaire was designed for 
use with a 300-watt incandescent lamp or a 175-watt 


mercury lam p.- 


designed obstruction light mad 


A specially 
compatible with disconnect hangers is presently 
available. This simplifies the difficult maintenance 


task encountered on rigid mounted obstruction 


lights 
A new wall-mounted outdoor luminaire with 
prismatic refractor for use with 300-watt incandes 


cent or 175-watt mercury lamps gives wide illu 


mination along and awav from buildings and can 


Figure 22. Examples of explosion proof 
luminaires: (a) incandescent with pris- 
matic globes in wattages up to 500 watts; 
(b) mercury; (c) incandescent portable 
service units for operation in hazardous 
locations; (d) fluorescent, including the 


extra-high-output lamps. 
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Figure 23. A _ spectacular daytime-effective exposed- 
lamp sign installation on Chicago’s Michigan Boulevard. 
The word “Pepsi” is composed of 279 75-watt PAR-38 


spotlamps on one-foot centers. 


be mounted with a 5 to 1 spacing to mounting 


See Fig 21 


height ratio 


EXPLOSION-PROOF EQUIPMENT 


Explosion-proof lighting equipment with pris 
matie globes in sizes up to 500-watt incandescent 
are available this year for the first time. An ex 
plosion-proof mereury ballast is now on the market 
for two 400-watt lamps. The range of explosion 
proof fluorescent luminaires has been extended to 
include the extra-high-output sources. Also avail 
able now is an explosion-proof portable service 
lamp for maintenance operations in hazardous lo 
eations. See Fig. 22 

The first explosion-proof surgical room flexible 
light has been introduced. This is available as a 
wall or ceiling mounted unit as well as the portable 


floor mount 


SIGN LIGHTING 

The most versatile spectacular, in terms of sign 
lighting, beams its message down Chicago’s Michi 
gan Boulevard as shown in Fig. 23. The word 
‘*Pepsi,’’ with the first letter 51 feet high, is com 
posed of 279 PAR-38 spotlamps at 75 watts mount 
ed on one-foot centers. These are burned at full 
brightness during the day and are dimmed at night 
to maintain legibility. This technique already is 


incorporated in many small signs and_ several 


other spectaculars. The traveling message sign 
which is 116 feet long is controlled by electronic 


means from a nearby newsroom 
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Military Developments 


The xenon lamp has received much attention 
from military development personne! this year. A 
high-pressure short-gap xenon lamp operating from 
a d-c 50-watt supply is one development. Here, the 
source length is only one-half millimeter with a 
peak brightness of 1200 candelas per square milli 
meter 

Three ares in a single envelope which may be 
doubled to six by an auxiliary reflector are possible 
n a high-pressure, high-brightness multicathode 
xenon lamp. This lamp and reflector provide a 
horizontally elongated source for spread beams 
without central focusing and without the use of a 
spread lens. Two kilowatts may be divided among 
the multi ares or, by a switch, may be applied to 
the central electrode for higher peak candlepowe 
This lamp is used for wide horizontal spread search 


lights for battlefield applications. See Fig. 24 


Testing 


Formerly, searchlight testing has involved out 
door ranges of 1000 feet or more, and corrections 
had to be made for atmospheric attenuation, vary 
Now, at Fort Belvoir, Va., 


indoor range in a normal sized room is in opera 


ing daylight, ete anew 
tion. In addition to increased convenience, th 
photometry is done automatically 

A testing laboratory for street lighting lumi 
naires in which mounting heights of 10 meters can 
be obtained and measurements made at distances 
up to 30 meters from the point below the luminaire 
has been built in Belgium 

Interlaboratory measurements on various sizes 
and types of lamps are carried out on a continuing 
basis by eight laboratories in the United States to 
assure uniformity of values throughout the country 

The measurement of photometric brightness (lu 


of red illumination, particularly in th 


minance 
wavelength region 600 to 750 my, by physical pho 
tometers employing photomultplier tubes generally 
requires that the brightness values obtained be cor 
rected for true brightness because of mismatches 
between the response of the sensory elements of th 
photometer and the CLE luminous efficiency curv 
A method has been devised whereby the brightness 
photometer can be calibrated to measure the chro 
maticity of the red light and indicate the proper 
correction to apply for brightness values. 

A mechanical stroboscope was developed to in 
spect the functioning of rotating incandescent light 
panels mounted on the tips of helicopter rotor 
blades. These light panels form a ring of light 
while the helicopter rotor is in motion and there 
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Figure 24. A two-kilowatt, high-pressure, high-brightness 
multi-cathode xenon lamp. This is used for wide hori- 
zontal spread searchlights for battlefield applications. 


fore individual light panels are not distinguishable 
When the speed of the rotating dise in the mechan 
ical stroboscope is adjusted to that of the helicopter 
rotor blades, individual panels may be observed 

The introduction of extra-high-output fluores 
cent lamps has placed a greater burden upon lab 
oratories. It is necessary for these sources to re 
main in the normal horizontal burning position 
during testing and yet maintain a proper test dis 
tance. These difficulties have been overcome in a 


typical laboratory with only a 12-foot ceiling 


height. With adequate horizontal space available, 
two mirrors were used to split the luminaire image, 
accurately, into two parts. By rotating both lumi 
naires and mirrors a complete candlepower distri 


bution eurve can be developed 


Education 


Lighting education continues to be given a prom 
inent part in the activities of the Society. 

At the request of Council, the Residence Light 
ing Committee has produced ‘*An Outline for a 
Ilome Lighting Training Program.’’ This action is 
a result of requests for sales training and lectures 
on home lighting that are received by loeal Sections 
and Chapters of LES throughout the country. So 
ciety headquarters can now furnish, on request, a 
copy of the instructors’ outline, together with a 
packet containing reference pamphlets and slid 
sets with a brief descriptive script 

During the past year the Residence Lighting 
lorums continued to show an exceptional growth 
The number of Forums increased from 11 to 15 
The Academy of Lighting Arts graduated over 
6000 people in courses held in 180 towns and cities 
in the Uinted States and Canada. There are re 
ported to have been 56 sponsoring utilities from 
Boston to Honolulu. 

‘Control of Light’’ 


been made available to utilities and others as a 


demonstration kits have 
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tool for lighting education. The 
kit together with demonstration 
was specifically developed to demonstrate the prin 
ciples by which light can be carefully controlled 
and scientifically distributed 

A cost-of-light caleulator has b 
laboratory or field use. Values of lumen output, co 


efficient of utilization. initial cost 


labor cost. en 
ergy cost, ete., are set on various scales and by 
means of mechanical linkages the answer is given 
in dollars per million lumen-hours or cents per 
hour per 10,000 square feet 
1959-1960 LES President J. B. Browder was par 


ticularly interested in reviving university eduea 
tion in illuminating engineering. Subject to Couneil 
approval he has suggested the establishment of a 
Task Cemmittee on Edueation and Professional 


Standards. This committee, to include many em) 
nent leaders in the lighting industry, will under 
take a study of the trend in edueational standards 
for a course of action 
ognizing the continual and rapid progress in 


| } 


the Karlsruhe Technical University in 


Figure 26. Floodlighting of San Giulio Island on Orta 


Lake in Italy. Incandescent and mercury lamps are used. 


%4 Proaress in 1960 


( ontrol of Light és 


technique outline 


en de veloped tor 


Figure 25. A hermetically sealed reflector 


and refractor street lighting luminaire with 
a 140-watt high-output sodium lamp, used 
in this street lighting installation in England. 


West Germany completed, during 1960, one of the 
most modern schools of illuminating engineering 
in either hemisphere. [Illuminating engineering un- 
dergraduate courses will be required for all de- 
grees in electrical engineering. The spacious and 
elaborate five-story building, operating under the 
direction of Prof. Paul Schulz, not only contains 
classrooms and laboratories covering every phase 
of illuminating engineering, but will also feature 
graduate and advanced courses in this highly spe 
cialized field 


this building houses ultra modern laboratories for 


In addition to the academic program 


research and development in light sources, photom 


etry and illuminating engineering, a_ milestone 


symbolic of progress in lighting 


Foreign 


Sodium lighting in England has gained a new 


impetus with the introduction of a new hermeti 
cally-sealed reflector and refractor street lighting 
luminaire. See Fig. 25. This luminaire uses a 140 
watt high-output sodium lamp 

In Italy there are many new outdoor lighting 
installations. The Island of San Giulio is flood 
incandescent and 
In Magenta, Italy, 
floodlighted by 


means of projector spot lamps contained in colored 


lighted with a combination of 
mercury lamps. See Fig. 26 
trees in the public garden are 
tulip-shaped metal lighting units 
\ narrow shop in Melbourne, Australia (Fig 
27) is treated with triangular ceiling panels, of 
honeycomb prismatic plastic louvers, in order to 
suggest movement and offset the small width of the 
shop. Illumination at desk level is 100 footcandles 
Holland has introduced a new luminaire for 
office lighting that can accommodate three cireular 
fluorescent lamps. 40-, 32- and 22-watt lamps are 
placed concentrically in a cireular recessed unit 
and the diamond- 


light sources screened by a 


shaped plastic louver. 
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Figure 27 (left). To suggest movement and offset small 
width of this narrow shop in Melbourne, Australia, the 
ceiling is treated with triangular ceiling panels. The 
illumination level is 100 footeandles at the desks. 

Figure 28 (below). Entrance hall in the new Lighting 
Center in Paris. Semi-indirect illumination is from 
fluorescent lamps mounted in hollow wooden beams of 


triangular cross sections. 


At the new Lighting Center in Paris the lighting 
in the entrance hall is semi-indirect from fluores 
cent lamps housed in hollow wooden beams of tri 
angular section. See Fig. 28. These beams are pre 
vented from appearing too dark with respect to 
their background by the provision of a number of 
narrow glass covered apertures giving some degree 
of sparkle. The Lighting Center, which is non 
commercial, is dedicated to instructions and dem- 
onstrations of the principles of good lighting 


The group of luminaires from England and 


+% 


vising exciting new shapes. Some of the luminaires 


c 
Figure 29. A group of luminaires from England and 
Sweden, illustrating the skill of these countries in de- 


shown have won international design awards. 
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Figure 30. Mercury and sodium street lighting luminaires from Germany. 


Sweden illustrated in Fig. 29 shows skill in devis 
ing exciting new shapes. Flat black metal finishes 
are combined with white opal glass and plastic. No 
doubt, some of these may produce high brightness 
ratios, but one cannot deny their smart good looks 
Some have won international design awards 

In Germany a water-filtration plant has bee 
700-watt improved-color 


lighted indirectly with 


mercury lamps. The light is reflected by a shell 


eonerete roof Germany has also introdueed a 
number of interesting new street lighting lumi 
post top and 


naires. See Fig. 30. These include 


wall mounted lanterns for the 250-watt mereury 


lamp. Post-top units are available with an adjust 


able reflector for varying spacing-to-mounting 
height ratios Other t\ pes are adaptable for eithe ! 
the 250-watt mercury lamp or for two 60-watt so 


Another 


model designed for mounting on a conerete colum! 


dium lamps giving a wide distribution 


Figure 31. The Parthenon lighted from the inside, with 
the columns in silhouette, during a performance of a 


sound and light spectacle. 


of coneave triangular cross section is made of alu 
minum alloy 
Throughout Europe, floodlighting of historic 
buildings is coupled with a musical recording to 
create a sound and light spectacle. The Parthenon 
in Athens, for example, is lighted from inside with 
the columns as silhouettes during a performance 


See Fig. 31 


A Woolworth store in England is lighted by an 


unusual combination of fluorescent and incandes 
cent lamps. The specially designed fluorescent units 
accommodate three 8-foot lamps at a mounting 
height of 18 feet. To give better color rendition 
and to add liveliness to the lighting system, 300 
watt incandescent units have been recessed into 
false ceiling beams. See Fig. 32. 

Again in England, an operating room with 68 
projector lights and 18 general illumination units 
recessed in the dome presents an interesting appli 
Normally 12 of the projector 
lights are used to provide 2000 footcandles at the 
table All 


switched from outside the room but the switching 


eation. See Fig. 33 


operating lamps are serviced and 
control is in the room 

Sports lighting developments abroad include an 
indoor tennis court in France lighted to 20 foot 
candles by fluorescent lamps in louvered luminaires 
in Spain, the stadium of the Barcelona Football 
Club is lighted with 246 incandescent luminaires, 
each containing eight parabolic mirrors which pro 
ject uniform shadowless light onto the playing 
field. Illumination on the field is 60 footeandles. 

The Republie of Brazil is now in the process of 
completing its new capital Brazilia. As this is an 
entirely new city, street lighting was planned at 
the same time as the other municipal services were 
being designed. Conventional style two- and four- 


lamp fluorescent luminaires are used. See Fig. 34 
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Figure 32. An unusual combination of 
fluorescent and incandescent lighting 
in a chain store in England. Note 
perimeter valance lighting for wall 


displays, 


Figure 33. A dome-shaped operating 
room in England. Light is provided 
by 68 projector lights and 18 general 
lighting units recessed in the dome; 
2000 feoteandles can be obtained at 


the operating point. 


Figure 34. Two- and four-lamp fluo- 
rescent luminaires provide street light- 
ing in Brazilia, the new capital of 
Brazil. 
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Figure 35. Plastic diffuser type outdoor residential luminaires for post top mounting 
and wall mounting. 


Residential init, which is of the recessed tvp mploys a pris 


matic lens for efficient light distribution. It also 

prismatic plastic trim to redirect spill light 

There is a definite t | toward more outdoor! o the ceiling and shield the source. See Fig. 37 
lighting in the residential field. Two manufactur Another manufacturer has introduced other in 
ers report a complete new line of equipment. One novations in residential recessed luminaires. The 
of these manufacturers uses plastic diffusers (Fig first luminaire is a multi-grooved baffle unit that 
(>) while the other ut ; ma Tar Tis hasacompressed molded black internal baffle which 


6 They are availal 


ph rec 


mounting and for ims lO} inde canopies The ord See Fig 5 te) This baffle does an excellent job 


inits, for wall looks similar to the cuttings on a phonogra 


; +? 


prismatic r actor lu al bring e ¢ ‘ of eliminating glare. The second unit uses a float- 


‘ 


pes of light distribution which have, until now, ing lens with a rich halo of edge lighting over the 


t\ 
\ 


been used successfully in st t lighting, directly to external trim to give an altogether different ap 

home. The units are designed t ymbine maximun pearance in a recessed light 

efficiency with modern clean-cut appearance Traditional type chandeliers are as popular as 
An interior residential | inaire designe ever. Some innovations have been made, however 
ifically to combine enginecred lighting for One style has its own internal dimmer which al 


with a ‘‘new look’ a een introduced ‘ lows for full ‘‘on’’ operation or a low candlelight 


Figure 36. Prismatic glass refractor 
type outdoor residential luminaires 
for: (a) and (b) wall mounting: (c) 
under canopy mounting; (d) post top 
mounting. 
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Figure 37 (above). A recessed type interior residential 
luminaire utilizing a 150-watt incandescent lamp and 
a prismatic lens for efficient light distribution, 

Figure 38 (right). A residential recessed luminaire with 
a multi-grooved baffle that has a compressed molded 
black internal baffle similar in appearance to the cut- 


tings on a phonograph record. 


level (thers are operated by a remote cdimme 
The addition of color to these luminaires effects a 
bright cheerful appearance. The addition of the 
new flame-shaped lamp combines the nostalgic 
bea ity of the gas flame with the convenience of 
modern incandescent lighting. Bold luminaires of 
contemporary design are becoming more common 
The use of bright colors is also another trend 

There is now an adjustable bathroom lighting 
unit that will give the necessary side light on the 
face for good illumination for shaving and make 
up. It is for use in existing homes where a 
luminaire over the mirror is the 
able. See Fig. 39. 

The trend toward completely luminous ceilings 


in the kitchen continues. Uniform levels result over 


Figure 39. An adjustable bathroom incandescent light- 
ing unit made to replace a single luminaire over the 
mirror in existing homes. Note that this unit provides 
important side lighting for the face. 
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A luminous wall is reported form- 
This adds a bright 


the entire room 
ing one side of a living room 
cheery appearance to the room at all times. 

Color in lighting has extended to the garden. 
Flower-shaped luminaires find many uses in gar- 
dens, patios and beside swimming pools, adding 
much color to any setting. A new line of colored 
bullet type lights for garden use has been intro 
a variety of sizes 


duced recently Thes eome in 


and colors 


Electrical Space Conditioning 


‘electrical space con 


A new industry concept, 
ditioning,’’ was born this year. Previously, the 
establishment of ‘‘light conditioning’’ was an im- 
portant concept in controlling the visual environ- 
ment illumination, brightnesses and finishes on 
walls, floors and furniture. Now, electrical space 
conditioning comes along to encompass the visual 
and thermal environments 

Briefly 


means that lighting not only provides seeing con- 


stated, electrical space conditioning 
ditions for greater productivity and profitable op- 

tion in offices, factories and stores, but can also 
provide a major portion of the heating require- 
ments as well. It also means ineorporation of 
lighting with heating and cooling for the greatest 
value in total building systems. Another major 
consideration is that this will improve the practi- 
eality of the higher levels needed for better seeing. 
The concept of ESC is jvst getting started, but 
already much is going on 

A furniture store in Canton, Ohio, has what ap- 
pears to be a conventional incandescent lighting 
system. In winter, air is pumped through the eeil- 
ing cavity past the lights and heat pump coils and 
is introduced to the room in perimeter areas. This 
same principle has been used in a supermarket 
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a wit 
Figure 40. Electric space conditioning in the installation 
stage. Troffers are engineered to serve as air returns, 
thereby removing part of the heat from the lighting in 


such a way that it does not load the air cooling system. 


wi } 1} jiert lhe supp s SU Dp 


building heating requirements 
A wide 


avatilabl 


variety of air-handling troffers is now 
Some of them simply serve as diffusers 
for introduction of cool or warm air. Others are 
engineered to serve as air returns, thereby remov 
ing part of the lighting heat in such a way that it 
does not load the air cooling svstem. The Harris 
Trust Building in Chicago represents a very large 
installation of this type of equipment Se Kie. 40 
New designs and S\ stems are be Ine studied bv sev 
eral manufacturers 

23-story office 


Georgia Power's new building in 


Atlanta is literally heated with hght. New IES 
recommended footcandle levels are used in all areas 
with the scissors curve’’ being strictly adhered to 
Rochester Gas and Electric is installing 200-foot 
candle levels throughout their new building using 
a similar technique 
Paul, the 
windows have ventilation taking heat from the win 
At North Ameri 


which is 25 


In St Emporium department store 


dows to help warm the entrances 


ean Aviation, ventilation waste arr, 


per cent of the total air cireulated, is forced 


through tl ceiling eavity where ballasts are lo 


cated, thereby keeping the ball heat from get 


ting mto the room 


\1 Las Vecvas ( lown 


Auditorium 


onvention 


lights with 750-watt reflector lamps provide 40 


footeandles of general lighting. 80 footeandles over 
the basketball area, 300 footeandles for boxing, 
wrestling or special events in the center of the 
area. Ventilation waste air is exhausted up through 


incandescent downlights into the ceiling cavity, 


outside. This removes much lighting 


then to the 
heat and solar heat The main objective of this 
method was to improve thermal comfort, but it also 


saved 20 tons in an 


30) Progress mi 


Comfort heating is another aspect of electric 


space conditioning that is growing by leaps and 


bounds. Quartz infrared lamps keep workers com 
fortable in an open repair shed and at the same 
time provide 50 footeandles. Here groups of lamps 
are thermostatically controlled. 

Chieago’s State Street, famous for its street 


lighting. now boasts a store front (Carson, Pirie, 


Scott & Company) with 130 quartz heat lamps 
above the windows to warm passers-by and attract 
them to the store with a 500-footcandle level. Sum 
mer fashions were modeled on the sidewalk in front 
See Fig. 41 


Racing fans at Maywood Race Track enjoy the 


of this store in November 


warmth provided by quartz infrared lamps. A total 
of 30-watis p square foot gives 70 footcean 
dles of illumination 
In addition, consulting engineering firms are 
*king on many different systems for controlling 
hting heat so it can be most effectively used 
Next year should see many results from this ap 
proach to lighting as a part of the building system 
instead of just a certain number of lighting units 
installed in a space 
This report has been prepared as a record of the 
progress made in the lighting industry during the 
past year It is only a small addition to the prog 
ress made in the past. Undoubtedly, there has been 
more progress made even during the time it took to 
for publication and the time 


prepare this report 


taken to assimilate it 


Figure 41. A storefront in Chicago with 130 quartz 
heat lamps above the show windows to warm passers-by 
and to attract them with an illumination level of 500 
footeandles. The photograph was taken on a November 


evening. 
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BCD Appraisals of Luminaire Brightness 
In a Simulated Office 


By WILLARD ALLPHIN 


This paper reports the results of a research project in which inexpe- 


rienced observers adjusted luminaire brightness in a simulated office 


to BCD, the borderline between comfort and discomfort. One hundred 


and nine observers performed consistently in appraising six luminaire 


combinations. Data are given from which glare prediction methods 


can be checked against the actual conditions studied in the project. 


. 1811 Count Rumford discussed dis 
National 
France and gave directions for reducing the glare 
Whether or not people fol 


lowed his advice, problems of glare are still with us 


comfort glare before the 


from an argand lamp 
today; and modern light sources and higher foot 
candle levels make it more important than ever 
that we attempt to control all types of glare 
Disability glare can be dealt with on a numerical 
basis, but discomfort glare, being so largely sub 
jective in nature, offers more of a problem. The 
problem has been studied by many researchers,'* 
and one of the criteria used has been BCD, the bor- 
derline between comfort and discomfort Since 
most laboratory work in this field leads to calecula- 
tions or assumptions about how people in work-a 
day siutations will react to discomfort glare, it has 
seemed desirable to make an investigation under 


cireumstances which are as close to a real-life sit- 





Figure 1. View of simulated office from behind observer. 
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Institute of 


uation as possible without sacrificing the necessary 
standardization. 

Is BCD a meaningful concept to most inexpe- 
rienced observers? If so, can they make consistent 
and repeatable evaluations of actual lighting situa- 
tions? It was the purpose of this project to ask 
these questions and, if the answers were ‘‘yes,’’ to 
which systems for 


‘hecked 


provide check-points against 
predicting discomfort glare can be 
Apparatus 

Fig. 1 shows the laboratory arranged as a simu- 
lated office 
suspended at an angle such that the diffusing plas- 


Three rows of enclosed luminaires are 


tic panels of the middle row are normal to the line 
of sight from the observer to the luminaires. 
There are four luminaires in each row and the 
twelve luminaires are switched in the combinations 
or ‘‘situations’’ shown in Fig. 2. In situation No. 
paper preseuted at the National Technical Conference of the 
lluminating Engineering Society, September 11-16, 1960, Pittsburgh, 
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BCD Appraisals of Luminaire Brightness 


SITUATIONS 
Figure 2. Situations. Open rectangles indicate lighted 
luminaires. 
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Figure 3. Dimmers for control circuit. 


>, the hghted row is th 

server and nearest his line 

‘ontains three high output warm white fluor 
The observer looks at the fixation area 

around the X’s and adjusts luminaire brightness 

by pushing buttons which operate the motor-driven 

dimmer equipment in Fig. 3. The luminaire bright 

ness range is from 2500 footlamberts In 

order to attain this range and this maximum 


brightness. the dim is divided into two 


; 


pat ~ if LLP py il Theil mtrolled by variabl 


These 


transtormetr t} lowe rheostats 


the ippet 
range. The 
ond at the lower 


he middle range 


upper end. The 


idden from view 

12 warm whit 

ange in bright 

There ts also a 

behind the ob 

um. The walls 

painted dead 

the variable 

thy 

dark 

black lamp output 
esult of “al ne e surround lighting 

nt and mit sing reflections from the vari 
rhting rovide an almost constant 
rhtness at the fixation area. Even with situation 
6. the brightness of the wall at the X’s changes 
footlamberts while the 

res 1s changing from 40 


2500 footlamberts. A more complete deseription 
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Figure 4. From fixation area toward observer. 


he room and its related brightnesses will 
found in the appendix 


The experimenter’s position shown in Fig. 5 
includes a Spectra Brightness Spot Meter, a tape 
luminaire 


recorder, and switehes for changing 


combinations. The brightness meter is mounted 
on a positioning jig so that it always points at the 
center of one of the three luminaires necessary t 


eover the * situations 


Procedure 


Member if 


servers, and the fees were paid into the 


local organizations served ob 


charity 


funds of organizations. In addition, the experi 


not lighting), supervisors 


vineers 


Figure 5. Experimenter’s controls. 
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foremen and secretaries from the plant in which 
the laboratory was located. Observers were not 
told anything about the project in advance. 

Before an observer entered the room, all of the 
luminaires were lighted to a brightness of about 
100 footlamberts. This constituted Situation No. 6 
The observer was seated at the desk and allowed 
to become at least partly adapted to the situation 
while the experimenter filled out the data sheet 
Then instructions were given from a tape recorder 
through the loudspeaker on the observer’s desk 
so that all observers would receive the same in 
structions in the same way. The observer was 
asked to push the upper button and notice that 
the ‘‘fixtures’’ got brighter. Then he was told to 
push the lower button and notice that they dimmed 
He was asked to raise and lower the brightness 
several times and then to adjust the brightness to 
his BCD, the borderline between comfort and dis 
comfort, while looking at the X’s 

BCD was described with care, putting the same 
idea in several ways. For example, it was described 
as the point where the observer was comfortable, 
but if the fixtures were any brighter, he would 
be uncomfortable. He was told that when the 
brightness was at BCD he should press the chime 
button on the right, to signal the experimenter, 
and then relax and look wherever he wished until 
a new arrangement of fixtures had been made 
When the chime sounded, the experimenter read 


the brightness meter shown in Fig. 5, then switched 


























3 4 

SITUATION NUMBER 
Figure 6. Example of consistent performance, Observer 
No. 42. Order of presentation: 3-4-6-2-5-1. Closed circle 
represents the first presentation; “X” represents second 
presentation; open circle, third presentation; square, 
fourth presentation. 
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off the luminaires. He changed the selector switch 
to Situation No. 1, the single luminaire, while 
operating the dimmer controls for inereasing 
brightness. At a brightness of about 2000 foot- 
lamberts. the luminaire was switched on, and the 
observer instructed to make a new BCD setting. 


These first two observations were for training 


purposes and were not used in the computations, 


but the observer was not told this After the 


second observation, further instructions were given 


from the tape to insure that the criterion was 


understood. Then the six situations were presented 
in a sequence which had been previously established 
for that observer by throwing a die 

Presentations were alternated between high and 
low initial brightness until two series of observa- 
tions had been made. Then the high and low starts 
were interchanged. Thus the observer was started 
high twice and low twice for each situation. On 
any second visit presentations were made in the 


same order as on the first visit 


Results 


Most observers behaved as though they knew 
what they were doing, and few of them asked any 
questions during or after the instructions. The 
time for receiving the instructions and making the 
°6 settings varied between 30 and 50 minutes, with 
most observers taking about 40 minutes 

Fig. 6 is a graphical presentation of the data 
from a highly consistent observer. It should be 
in the 


with data from 


emphasized that the lines are not ‘‘curves”’ 


usual sense. In order to compar: 
other observers, the plotting is in the order of the 
arbitrary numbers assigned to the situations, but 
each observer made the appraisals in a different 
sequence. Fig. 6 simply shows the four BCD values 
in footlamberts chosen by the observer for each 
situation. The outer points have been connected 
by lines in order to help in visualizing the spread 
of data. The dashed line connects the median 
values of brightness. Note that the brightness scale 
is logarithmic, and the median points are midway, 
logarithmically, between the two inner points 

A few observers gave erratic performances, and 
it was not possible to tell whether this was because 
they didn’t understand the instructions or because 
Fig. 7 


Three times 


they had no feeling for discomfort glare 
shows data from such an observer. 
during the session this observer signaled that the 
situation was at his BCD, without making any 
adjustment upward or downward. This was in spite 
of the fact that the situation was sometimes pre 
sented to him with the brightness high and some 
times with it low. This ‘‘shrugging off’’ of the 
task occurred with several of the observers having 
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Figure 7. Example of inconsistent performance, Ob- 


server No. 2. Order of presentation: 2-1-5-3-6-4. 


the widest spread of data. Sometimes, when it 


seemed evident that the observer was performing 


erratically, the experimenter went beyond the 


aped instructions in trying to make the requir 


ments clear. In no such case did the additional 
instructions lead to an improvement 

A total of 134 inexperienced observers visited th« 

t. Incomplete data were obtained from eight 

hese for various reasons. In some cases there 

was an equipment breakdown and other circum 

stances prevented the observer's return. In other 


eases the observers moved away from the town 


(oT the 126 observers vhno ompleted the observa 
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Figure 8. 


Order of presentation: 6-2-4-5-1-3. 


4 BCD Appraisals of Li 


Example of wide pattern, Observer No. 44. 


minaire Brightness 


tions, 17 had wide, erratic patterns like that in 
Fig. 7. In most such cases also, the experimenter 
recorded his doubts on the data sheet while the 
observations were being made. These 17 sets of 
data were therefore set aside and not included in 
Their have 


affected the results materially, since they amounted 


the analyses inclusion would not 
to less than 14 per cent of the total, but it seemed 
unwise to base any conclusions on such question- 
able data. However, in one sense the data are not 
useless. It is a reportable statistic that 14 per cent 
of the observers were not able to make consistent 
BCD judgments. 

The remaining 109 observers (61 men and 48 
women) had patterns like those in Figs. 6, 8, 9 
and 10 


as that in Fig. 8, 


The pattern in Fig. 9 is about as broad 
but it differs in an important 
particular. In Fig. 9, all data points above the 
median line were for high brightness presentations 
and all points below the median line were for low 
brightness presentations. In Fig. 8, the data points 
do not relate to high or low brightness presenta 
tions. Apparently the adaptation of the observer 
of Fig. 9 changed considerably more slowly than 
the luminaire brightness, so that his choices were 
affected by the brightness levels at which he was 
started 

Of the 109 observers, five wanted higher bright 
nesses than the 2500 footlamberts available. The 
experimenter felt, from conversation and by the 
way the observers manipulated the controls, that 
they would have performed consistently had high 
enough brightnesses been available. Likewise, one 
observer wanted lower brightnesses than the 40 
footlamberts available, and he, also, gave evidence 
These six observers 


criterion 


of understanding th 
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SITUATION NUMBER 

Figure 9. Example of slow adaptation change, Observer 

No. 34. Order of presentation: 6-3-5-4-2-1. 
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TABLE I — Portions of Complete Data. Each value is 
median of 4 BCD settings in footlamberts for one ob- 
server. Over-all median fL are at No. 55. 


Situations 


Rank Order my 


have been included in the analyses, but it will be 
seen from Table I that their exclusion would not 
affect the 


Table | shows three parts of the complete tabu 


results substantially 


lation of observer median brightnesses. The bright- 
nesses on line 55 are the medians of all observations 
for all situations. If lines 1 and 105 to 109 were 
eliminated, the new medians would be at new 
line 52, or present line 53. 
be greatly different, but it is felt that the full 


number of observers should be included, and this 


The results would not 

















BCD BRIGHTNESS IN FOOTLAMBERTS 























3 4 
SITUATION NUMBER 


Figure 11. First visit, Observer No. 7. Order of presen- 
tation: 4-1-2-5-3-6. 
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FINDING SIT 


* OBSERVER 


PER CENT 


) 


LUMINAIRE BRIGHTNESS IN FOOTLAMBERTS 
Figure 10. Per cent of observers finding each situation 


comfortable versus luminaire brightness. 


has been done. Fig. 10 puts in graphical form the 


complete data of which Table I shows a part. 
These data are for first visits of the 109 observers. 

Figs. 11 and 12 are for one observer, Fig. 12 
representing a second visit six weeks after the first 
one. Note that the patterns are quite similar, but 
the brightnesses are lower on the second visit. For 
a few observers the brightnesses were the same or 


higher on second visits. Situations were presented 


in the same sequence on the second visit as on the 


first, for each observer 

Of the 109 observers used in the analyses, 23 
returned for a second visit and three for third 
and fourth visits. Whenever the data pattern was 
compact on the first visit it was equally compact on 
the second and of about the same shape. The mean 
variation between first and second visits was 0.22 


log unit, downward on the brightness seale. This 
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Figure 12. Second visit, Observer No. 7. Order of pres- 
entation: 4-1-2-5-3-6. 


Allphin 





significant, but involves 


difference is statisticall 
a much smaller number of observers than the total 
109. If 95 per cent confidence limits are set on this 
} 


observed U.2 


turns out to be 0.10 


observers who made four visits, a new 


\ 


sequence was established for the third and fourth 


This did not change the shapes of the pat 


VISITS 


terns, which would indicate that the order o 


tation is not important. Data from second, 


fourth visits were used only to study 


ey were not included with data from 


for the basi analy Ses 
anged from to 69. with 
alf falli between 30 and 40 
There seenis correlation between 
the briehtiu hosen 
eve color nor the eyeglasses 


showed any correlator with brightnesses chosen ; 


however, there was a statistically significant dif 


between BCD valu for men and women, 
hoosing. on ti uverave brightnesses al 

unit hig han did men. Therefore, 
men ana women 


Table | 
» displaced a little to 


would be highet Likewise, 


the curves in Fig 
the right if they represented an equal number of 
men and women 

Differences betwee! rig hesses chosen by men 
what on second visits, 


and women diminish som 


ain enough of a faet o that one could 
illy design a lighting system having high 
*htness limits for the same degree of comfort, 
women 


the occupants were be 


total of 109 ol ‘vers does not inelude 12 


lighting engineers visited the project and 
served as observe! “le data have not been in 
luded because tl! author feels that they find it 
too difficult t e detached appraisals of dis 
omfort glare lighting installa 


bl intly, 
iymen, not for lighting 
Specific value will not be reported 
f the sm: ber of observers, but it 
entions nevineers chose sub 


he inexperi 


intormation 

ethod for predicting the 
actual lighting installa 

is suggested that the shape 

more important in such 

their exact location along a horizontal 

As has been pointed « lifferences between 
and differences 

shift the curves 

the other 1 the other hand, the 
those in Fig. 10 is not a coincidence 


BCD 


The situations were different in luminaire position 
and projected area and the non-uniformities of 
surround were different. The curves, therefore, 
support each other in validity because of their 
similarity 

If there were a ‘‘perfect’’ glare formula and if 
these curves were completely reliable in shape and 
relative location, the six curves would become one 
when translated into Glare Factors. The resultant 
curve would plot percentage of satisfied observers 
against Glare Factors. Its absolute position could 
be adjusted, by engineering judgment, to allow for 
the variation discussed above, and perhaps for a 
safety factor. This might very well be done by 
agreement in a group such as the LES Committee 
on Recommendations for Quality and Quantity of 
Illumination 

It may be of interest to see how Harrison 
Meaker Glare Factors® and Meaker-Oetting VCI’s* 
check with these results. The author has been in 
correspondence with Mr. Meaker and has had his 
assistance in caleulating Glare Factors for several 
luminaire brightnesses for each situation. From 
these calculations a set of curves (not shown) was 
drawn which enables any lumiaire brightness for 


a particular situation to be translated into Glare 
Factors or vice versa 

Although Harrison and Meaker have pointed out 
that Glare Factors have no relative meaning 
numerically, they should theoretically be the same 
for different 
BCD. That is, the 50 per cent curve in Fig. 13 


would be a straight lin 


situations having the same median 


This curve connects the 
Glare Factors at which 50 per cent of the observers 
comfortable Likewise the 


found each situation 


curves at other levels such as 25, 75 and 90 per 


cent would be straight lines. The author does not 
attempt to say how straight these curves should be 
for good agreement, but merely reports them in 
Fig. 13 

To compare the Meaker-Vetting 


VCI values, their curve relating VCI to Glare 


results with 


Factors’ was translated from Glare Factors to 


brightness in footlamberts for each situation 


Fig. 14 shows the Ipswich data curve for Situation 
5, the Meaker-Oetting curve as translated, and the 
Logan-Lange 


eurve arrived at by applying the 


method* to the Ipswich data. The latter curve was 


computed by Emanuel Berger of Mr. Logan’s staff 


Similar relationships obtain in thé other situations 
but the curves have been omitted to conserve space 

It is not surprising that the VCI' and VCF 
curves have the same slope, since both are based 
upon Guth’s BCD data. They do differ significantly 
The difference 
differently to 


discomfort glare in a simulated office as compared 


from the Ipswich curve in slope. 


might mean that observers react 
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Figure 13 (left). Harrison-Meaker glare factors for data of 





Fig. 10. Each line is for indicated percentage of comfortable 


observers. 
I — Ipswich data. VCI 


Figure 14 (below). Situation No. 5. 
VCI method. VCF' — 


— Prediction of this situation by 
Prediction of this situation by VCF method. 























to be blamed for errors of omission, commission or 


Mr. George A. Meyers of Sylvania, 


sur 


to glare in Luckiesh and Guth’s uniform 
round.’:* Or, perhaps the formula for Glare Fae 
tor does not make proper allowance for non- 
In any case, sufficient infor 


interpretation 
Danvers, designed the original circuit for dimming 
the fluorescent lamps. Mr. W. P. Lowell, Jr., and 
Mr. Armand Deschenes and his staff were active 
providing the facilities. Mr. F. G. Fales of 
Dr. Phillip J. Rulon of Harvard 
of the 


uniform surrounds 
mation is provided in this paper to allow for testing 
in 
Sylvania and 
University advised on statistical treatment 


variations of the formula 


Conclusions 
} data 


Results have been discussed in some detail abov 


Thanks are due to observers from the following 
1) BCD is a meaningful concept to most inex Ipswich groups: Catholic Women’s Club, Congre- 
gational Church Couples Club, Kiwanis Club, Lions 


The following are offered as conclusions 


perienced obser\ ers 


2 Most such observers perform eonsisten 


Club, Rotary Club, staff, supervisory and secre 
fort glare produ tarial employees of Sylvania plant 


when appraising the discon 


an actual lighting situation 

3) Consistent observers repet gx wn References 
ance patterns on other occasions, but 
may be displaced upwar dow 
brightness scale 

4) Observers differ considerably 
at which their adaptation changes with changes 
in luminaire brightness 

5) Data are provided by which prese l 
proposed methods ef predicting discomfort aan Eee 


can be checked for six simulated office situat 
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Figure A-l. Plan view of room. 


























APPENDIX 

Additional information is provided here for those 
who may wish to check new or revised glare 
prediction methods against the data shown in Fig 
10. Figs. A-1 and A-2 give the dimensions neces 
sary to establish position factors and projected 
areas of luminaries. The lighted area of each lumi 
naire is 425 square inches Figure A-2. Vertical section of room. 


Fig. A-3 is a key to the points at which measure 
TABLE Il — Reflectances and Footlambert Brightnesses 


ments surround brightnesses were made. The oc: as ° — = 
of Points in Surround Indicated in Figs. A-2 and A-3. 


strips of ceiling and upper wall adjacent to the 


luminaires are as seen from the observer’s position Lumi- Situations For Luminaires 
Reflec- _ naires At 2500 Footlamberts 
Fig. A-4 relates the wall brightness at the fixa Key tance Of 2 5 
tion area ‘‘F’’ to the luminaire brightness for each 
of the situations studied. Similar charts can be 
made from the data given in Table II for any of 
the other points at which the surround brightnesses 
were measured 
Footecandles at the eye were measured with a 
single-cell Weston No. 756 meter. The cell was 
color and cosine corrected and was held vertically, 


facing the fixation area, ‘‘F 


SITUATION 


BRIGHTNESS IN FOOTLAMBERTS 


WALL 


1000 2000 


LUMINAIRE BRIGHTNESS IN FOOTLAMBERTS 


Figure A-3. Location key to points at which sur- Figure A-4. Relationships of wall brightness at fixation 
round brightnesses were measured. area “F” to luminaire brightness for six situations. 
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Figure A 


(Bradley Discussion). 


rABLE C—Situation No. 6 (Bradley Discussion). 


Calculated 
-roduction Glare Factors Correction Factor 
Luminaire for 50 fe in Footcandle Level | to Adjust Allphin Adjusted 
Brightnesses 20’ x 30° x 10 Indicated from Data to 50 fe Allphin 
n fl from Room Allphin Data {From Published Glare 
Test Data (H—M) Fiq. B Data) Factors 
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pleasure of being in an optimum luminous environment, the significant because, for each situation, two presentations 
inexperienced observer does not demand what he believes to ere made at high brightness and two at low brightness 
be impossible, Observer No. 44, whose data are plotted in Fig. 8, was an 

Suppose that a group of inexperienced observers wer exception to the observers who repeated their patterns. HH 
illowed to enjoy, for an extended period, the positive pl performed on four occasions and each time his pattern ly 
ure of working under a weil-designed luminous ceiling f ime more compact than the time before 


the tests were then peated, would the inexperiences agres } 1 maximum brightness available may 


servers’ data be reproduced, or would a significant ¢| 1AY effect upon those who selected BCD bright 
in his BCD data result’ ‘ ‘ 1) footlamberts. However, the elimination 
I raise a question as to ret n , , ; j ifluenece would have increased the difference in 
degree to which the publ unsophisticated in t the lower ends between the Ipswich and the VCI 
d of lighting rather than fundamental characte i 1 Fig. 14. On the other hand, one would hope that 

f 


response of humat » the ninous enviro r| ! illations would not le 


‘RD ALLPHIN Dr. Guth ha pplic to our data h il advisors remain convineed that the use o 


exponential method of adding glare sources, with th ‘ lian is valid for dealing with data of this kind. D1 
results recorded in Tables A and B. In my di tates, ‘‘ However, with only four observations, the 
his paper! I did the same thing, with compa . ! s completely dependent upon the two middle val 
I have now computed the indices of sensatio y i ad be pointed out that with 40 or 400 observ: 
intersections of eurves in Figs wit | 10 I dian would still be completely dependent 
t line, instead of using the medi: lues fron o middle 1 In regard to the two middle \ 
some cases 1 light ’ } eir lia ! ir geometric n re the same 
irves “h ew ¢ " ’ " red Ww el ed ’ located on a log 
t} 4 " - al " t ‘ eo! ‘ ’ ol if the sets o r observations and 
the media 
uation woul 
irgument. How 
both the Harri 


ethods 


“i =6Simii 


to eurt 


brightnesses 
comments on ! he ‘ eri ‘ ilations were iad by Mr Meaker ’ 
S and 9 nd asks het r tl spread eoul ive the " son-Meaker formula. Mr. Bradley arrived 


sed by order of presentation or initial brightness of irve n a roundabout way, after assuming that certain 


- 


Carefu ' of data from all of the observers commercial luminaires were like the ones we used. That 


10 apparent influence by presentation order. A fev this assumption was incorrect is shown by the difference in 


wervers were influenced by whether the presentatior slope of the curves. Therefore. t] numbers in the eolumn 


it high or low brightness Fig 9 is offered as ! labelled ‘* Adjusted Allphin Glare Faetors’’ in his Table C 


» } } > 
‘ } 


one such observer é median li : nre in error, particularly the last two. By the same token 
the linc, ‘‘ Allphin Observed Data’’ in Fig. C is incorrectly 
labelled. These represent Mr. Bradley’s calculations based 
upon the luminaires he has chosen and upon the assumption 


that the luminaires are similar to the ones used at Ipswich 


TABLE D—Computed Indices of Sensation ({M*) Using 


: ‘ Mr. Meaker is coneerned with the difference between our 
the Exponential Method. nv swe say ee | 


observers and Dr. Guth’s at the 50 per cent level. Consider 

Guth Values Aliphin Values Allphin Values ing the very different conditions, I do not feel that this 

for 50 Per Cent for50PerCent for 75 Per Cent differenee is very great. What I do feel is important is the 

Situation Vvcl vcl vcl difference in slope of the curves in Fig. 14. As Dr. Guth 


104 109 has explained in his discussion, however, later work has 
118 123 
104 104 


120 122 


shown a curve with less slope at the upper end. 
Dr. Harrison is interested in the lifference between 
120 128 f brightness values chosen by men and women, and asks if 


110 109 . " . 
the Women’s observations were predominately at the lower 
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Figure F. 


er a particu n 

| discomfort while lh 

Thus, a series of check 

are prediction formulas 

the points would test the 
formula—the addition of glare 
emotional ay proach to the ob 
made by a lighting engineer 


hnique would have muddied 


is Further Data on Disc« 
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High Levels Go Underground 


Recommended illumination level for 
salt mines is not included in the list- 
ing in the IES Lighting Handbook. 
Nevertheless, safety, miners’ comfort 
and efficient production are critical 
factors in the industrial task. At the 
Morton Salt Co.'s mine in Fairport 
Harbor, Ohio, the traditional string of 
bare incandescent lamps has been re- 
placed by two-lamp luminaires hous- 
ing 1500-ma high-output fluorescent 
lamps. Photo at left shows 20 foot- 
candles supplied for the salt crushing 
operation. Good lighting here pro- 
motes safety and helps to improve the 
production and maintenance opera- 
tions. Photo and data courtesy General 
Electric Co., Cleveland, Ohio. 
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A.L.A. File No. 31 


I.E.S. LIGHTING DATA SHEET 


INSTALLATION AT DAVIS PHARMACY, 4523-25 
BALTIMORE AVE., PHILADELPHIA, PA. 


Lighting a Building Facade Sign 


LIGHTING OBJECTIVE: To wUlumina 1 store’ ign for advertising and identification purposes 


and to provide general facad lewalk illumination 


GENERAL INFORMATION: This co ore’s facade is 52 feet in length (24 feet on the side with 
**Davis Drug’’ and 28 feet on the side with *‘Davis Pharmacy’’) and is 12 feet in height. The 
sign letters are dark red, have a reflectance of 4 per cent, are 24 inches high, and have a four- 

inch stroke. The sign background is ' 80 per cent reflectance). The building walls and steps 


are light grey stone with an 1] per cen reflectance 


INSTALLATION: Lighting on the 28-foot side is provided by four Revere Electric Mfg. Co. Fluore 


sign Qutdoor Luminaires with clear plastic covers, three eight-foot units and one four-foot unit, 


in a continuous row. The 24-foot side is lighted by three eight-foot units in a continuous row. 
Each eight-foot unit is equipped with one 96-inch, T-12, 1500-ma cool white fluorescent lamp. Th: 
four-foot unit is equipped with a 48-inch, T-12, 1500-ma cool white lamp. These eight units ar 
installed three feet out on pipe arms, 12 feet above the sidewalk 

After 300 hours of operation, the illumination varied from 150 footeandles on the sign to 


6) footeandles on the sidewalk Bri r} tnesses were Sich ba ‘keround, 120 fL: sien letters, 6 fL: 


and building stone wall, 12 fL 


Lighting designed by Thomas P. Ferris, Application Lighting Engineer, Philadelphia 
Electric Co., Philadelphia, Pa. 


Lighting data submitted by Thomas P. Ferris and George T. Anderson, Jr., Philadelphia 
Electric Co., Philadelphia, Pa., as an illustration of good lighting practice and to 
aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXV. Subscriptions to the entire series may be purchased from: Publica- 
tions Office, IES Headquarters; or quantities of individual sheets, minimum 
100, may be ordered. 
Series XXV 
1-61 
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Further Data on 


Discomfort Glare from Multiple Sources 


By SYLVESTER K. CUTH 
JOHN F. McNELIS 


a ARY Objective of vestigations of dis practical situations More recently, a procedure 
comfort glare is to provide information which leads suggested by Fry° was used and appeared to have 
to the development of a me | for predicting, with considerable promise.’ It was obvious that more ex 
reasonable accuracy, whe a lighting system will perimental data were needed to provide additional 

; a number checks on these methods and to help determine the 
this country and necessary modifications so that they could be ap 


ex 


perimental plied to any type of lighting system 


Others hav: ontri ‘ vy analvzing the J : : 
Basic BCD Comparison 
It always is desirable to be able to determine how 
well subjective evaluations made by one group of 
bservers agree with those made by other groups 
Therefore, before studying luminous areas corre- 
sponding to those encountered in practice, it was 
decided to first ‘‘ealibrate’’ the observers in an ex 
perimental situation identical to that used in the 
basic investigations." This ineluded a portion of an 
80-inch photometric sphere in which the observer's 
head was positioned so as to locate his eves at the 
enter. Thus, the environment consisted of an un 
restricted visual field of uniform brightness A 
] inch diameter test source, located on the hori 
extensive luminous area whic zontal line of sight subtended a solid angle of 
* portior 0.0011 steradian 
eiling of an infinitelv large ros Twelve observers, all but one of whom had taken 
part in a previous investigation,’ participated in 


OMPASS abo 


and would subtend a solid angle of a th this study. They were selected on the basis of their 
er two steradians é ollective performance as compared with the results 
rooms. structural « its and acoustical baffles obtained by the entire group of 50 observers and 
usually reduce the size of t luminous area to a for their individual consistency. Thus, with one ex 
onsiderably smaller value. This helps to simplify ception, they were experienced in making discom 
the proble me lving large sources, especially in fort glare evaluations and comparisons 
ns of the physical arrangements necessary to ob In this part of the investigation the observers 
them were required to adjust the brightness of the test 
of our continuing ol tives is to determin source until the sensation produced by it was at the 
ow the basic discomfort glare data can be applied borderline between comfort and discomfort or the 
to practical lighting systems. The limited data o BCD sensation. This is termed the BCD brightness 
several previous investigations* * resulted in the de of the test source. The momentary exposure meth 
ent of tentative proposals for accomplishing od, described in detail elsewhere,® was used. Evalu 
However, certai nitations 1 ict ' ations were made with field brightnesses ranging 
applicability from 10 to 200 footlamberts. The mean values of 
BCD brightnesses obtained by the group of ob- 
servers are presented in Table I and are indicated 
by the solid circles in Fig. 1. The relationship be 


tween field brightness F and BCD brightness B; 
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TABLE 1—Observed BCD Brightnesses B, obtained in 
the Sphere and in the Simulated Room for Various Field 
Brightnesses F. 


Field Brightness F 
100 


plot is a straight line on logarithmic coordinates, 


as shown by A in Fig. 1, and can be represented by 
the equation 

B, 307 F°.*4 l 
The linear relationship agrees with that found in 
previous Investigations 


Also shown in Fig. 1 (broken line) is the rela 
tionship obtained in the basic BCD experiments’ 
for the same size of test sour This is represented 
bi 

B 02 Fe.“ 2 
The agreement in the exponent of F is particularly 
significant and shows that the effect of increasing 
field 


groups of observers 


brightness was judged the same by bot! 


The larger value of the coefficient of F as dete: 


nt 


mined in this experiment indicates that the pres 


group of observers. on the average. is about 18 per 
cent less sensitive to brightness than the 
original BCD inv: 


and position of the test 


grou] 


which took part in th tization. ' 
That is, 
source and a specific field brightness, they 


BCD sensation 


for a given size 
will a 
cept a higher brightness for the 
This difference 


previous investigation,’ 


is consistent with that found in a 
and, of course, was to b 
expected because the 12 observers were selected as 
representative of the 50 observers who participated 
in that study. When making comparisons with the 
basic relationships, it is necessary to take such dif 


ferences into consideration 


Simulated Visual Environment 


The primary purpose of this investigation was to 
obtain visual discomfort evaluations with various 


combinations of luminous elements which corre 
spond to those found in typical lighting systems 
It was not intended to determine the BCD bright 
nesses of these combinations, but rather to obtain 
data which might provide some clues as to how they 
combine to produce a given visual sensation and 


how to deal with them mathematically 
Experimental Conditions 

In order to investigate the factors involved it was 
necessary to devise an experimental arrangement 
which would permit complete control of various en- 
vironmental brightnesses. This is difficult to achieve 
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Figure 1. Relationship between BCD brightness B, of 
test source located on line of sight and field brightness 
F. Solid circles are for data obtained with uniform field 
brightness in 80-inch sphere; open circles for data 
obtained in a simulated visual environment. Broken line 


represents results of the basic BCD investigation. 


inana tual room Therefore. it was decided to use 


a visual environment in which actual conditions 
could be simulated. The arrangement is illustrated 
in Fig. 2 and corresponds to a room 34 feet long by 
20 feet wide with a luminous ceiling mounted 9 
feet above the floor. The physical details of this 
room were projected upon a vertical plane normal 
to the horizontal line of sight 3 feet from the eves 
The luminous ceiling was assumed to consist of 63 
elements, each 2 feet by 4 feet in size, arranged in 
nine lengthwise rows as shown in Fig. 3. The ob- 
servers were located at the point marked ‘*X.’’ For 
simplicity of control, the entire ceiling area was of 
uniform brightness. Also shown in Fig. 3 is the 
average limit of the visual field for the group of 


observers Only that portion which could be seen 


Figure 2. View of experimental condition representing 
a luminous ceiling (Condition A). The comparison 
source is located on the line of sight. 
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Figure 3. Plan view of the room 
simulated by the experimental condi- 
tion. Observer was located at position 
marked “XX”. Curved line near ob- 
server position represents average limit 
of visual field on the ceiling for the 


group of observers. 


eted that white 


any portiol 
mous region Thu aluati ould 
entire cell 
esent inve 
Various ombi nt 

* studies art 
rows and individual 
flectances of the floor 


me mons of he 


respectively. The brig 
ontrolled independently from 
s portion of th 

ve and to either side of, 


opservers Kor 


purposes 


putation, the brightness of 


sidered to be the field brightness F 


ness of the ceiling could be varied to a maximu! 


about 1800 than ade 


ontness 
as the 


»btained 


N 


This agrees with the re f recent 


IuTCES 


The comparison met! is used to obtain evalu 


ations of various combinations of the rows of lumi 
nous celling elements. That is, the source on the 
ls 


ue OT sight 


now termed the comparison source 


and the ceiling area were alternately exposed to 


view, and the observer adjusted the brightness of 
the former until it produced the same visual sensa 
tion as the particular group of ceiling rows being 
evaluated. At all times, observers’ eyes were fixated 
ipon the position of the comparison source. Since 
the original BCD investigations involved the same 
type of comparison source and experimental pro 
edure, it should b possible to make caleulations 
and comparisons re¢ gardless of the physical charac 


teristics of the luminous area being evaluated 


Experimental Results 
Bet 'D Evaluations 


It is desirable to know how BCD evaluations 
nade with the non-uniformities of the simulated 
room compare with the uniform field brightness of 
the sphere. The mean values of BCD brightnesses 
obtained by the group of observers for wall bright 
nesses ranging from 10 to 100 footlamberts are pre 
sented in Table I and indicated by the open circles 
p ] It is evident that the differences between 
ations obtained with the two experimen 

ions are not significantly different. This 

if areas of high brightness are ex 

from the field of view, the BCD brightnesses 

narily a function of the wall brightness. It 

rnized that in a very long room, brightnesses 
surfaces close to the line of sight may hav« 

Never 
situation, the wall can be 


red as r nting the field. The lower 


10 apparent effect 


BCD evaluations 


experiment 


in an actual room.’ 
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TABLE Il — BCD Brightaess and Comparison-Source 
Brightnesses for Various Ceiling Brightnesses and a Wall 
Brightness of 20 Footlamberts. 


BCD of 


Test Source Ceiling Brightness 


In all subsequent parts of the present investiga 


tion, the wall brightness was maintained constant 


at 20 footlamberts. In terms of a typical light dis 
tribution and a wall reflectance of 50 per cent, this 


corresponds to a lighting level of about 80 fe 


BCD of Full Luminous Ceiling 

As the first step in studying various elements or 
portions of the luminous ceiling, it was necessary 
to obtain evaluations of various brightnesses of the 
From such data, it then is possible 


BCD 


comparison 


entire ceiling 


brightness of the ceiling 
method, the 


brightness of the source on the 


to determine the 
Using the observers ad 
justed th line of 
sight until it produced the same sensation as a spe 
ific brightness of the simulated luminous ceiling 


It was done in this manner because it was more 


“onvenient to have the observers adjust the bright 
of the than that of the ceil 


hess 


comparison source 
ing. Previous experience with this technique has 
indicated that both procedures produce the same 
The 
12 observers of four ceiling brightnesses aré 
Table II. By 


brightness of the ceiling which produces a sensation 


results 


means of the comparison evaluations 
ry tine 


summarized in interpolation, the 


at the borderline between comfort and discomfort 


s 245 footlamberts when the wall brightness is 20 
footlamberts 


It often is asked whether the brightness of a con 


tinuously exposed ceiling would be equal to that of 
a momentarily exposed one for the same visual sen 


sation. In other words, how does the experimental 


situation used in BCD evaluations compare with 


normal \iewing conditions? In an earlier investi 


vation’ involving small sources located at various 


angular distances above the line of sight, no sig 


nificant differences were found. Since the present 


investigation involved much larger sources, it was 


decided to check this. The ceiling brightness was 
varied while the observers maintained their line of 
sight in the direction of the comparison source. The 
latter, which was not used, was maintained at 20 
footlamberts so that it blended with the wall bright 
ness. The mean value of ceiling brightness judged 
to be at BCD was found to be 305 footlamberts 
This 25 per cent increase in BCD brightness was 
inconsistent with the 


not unexpected, nor is it 
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from 


earlier data. When observers are continuously ex- 
posed to an extensive luminous area, their adapta- 
tion level—or equivalent field brightness—is some- 
Therefore, a higher brightness would 
When the 


sources are small, they do not contribute materially 


what higher 
be accepted for the BCD sensation. 
to the field brightness and hence their effect upon 
BCD would be expected to be negligible. 
considered to reduce the 


Such results are not 


suitability of the momentary exposure technique 
for evaluating a given lighting system. In all of our 
basic and applied momen 


method. In 


BCD investigations 


tary exposure has been the common 


other words, a specific lighting system is evaluated 
standard source. Since 


in terms of a comparison 


both are momentarily exposed, they will be influ 
enced to the same extent by the experimental pro 
cedure and the relative rating will be unchanged 
Unless such a comparison method is used, it would 
be necessary to rely upon absolute subjective eval 
uations. Experience has indicated these to be un 


When more de 


effects such as 


reliable and most difficult to make 


tailed information is available on 


these. if should he possible To make the necessary 


allowances for them 


Elements of Luminous Ceiling 

lengthwise rows 
The 
various experimental conditions are listed in the 


Table III. 


Yo, subtended by the various combinations within 


Ten different combinations of 


were evaluated by the comparison method 
first column of The total solid angles 
the average field of view of the group of observers 
are shown in the second column. The areas ranged 
from the full luminous ceiling down to a single row 
of elements. It is obvious that many other combina- 
tions of rows could have been included, but it was 
believed that these ten would provide sufficient in 
The 
were made with constant wall and luminous ceiling 
20 and 300 


The mean values of brightness of the 


formation for present purposes evaluations 


element brightnesses of footlamberts, 
respectively 


comparison source B . which the observers judged 


TABLE IlIl—Solid Angles and Subjective Evaluations of 


the Ten Experimental Conditions. 


Index of 
Subjective Sensation 
Brightness Rating for B 
Sw (Ster.) B. (fl) Comp /BCD M 
764 1.14 155 
5 1.00 136 
ss 129 
81 1l¢ 
82 112 


65 Ro 


Comparison 
Luminous Source 


Area 


Experimental 
Condition 


Rows 
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to produce the same visual sensation as the indi 


cated arrangement of lengthwise 


sented in the third column of Table III 


rows, are pre 
As would 
be expected, these comparison source brightnesses 
solid angle of the 
However, it will be 


H is 


than that found for Conditions F and G, 


generally decrease as the 


decreases 


’ 
HMMmMnMOoUsS area 


noted that B for Condition greater 
even 
though the solid angle subtended by the former is 
less. This indicates the contribution of the position 
index which is a measure of the effect of the loca 
tion of sources in the visual field. The elements 


Condition H are 


he obser wl reas those of { ondi 


located directly for 
considerably to the side 

be computed in 
terms of the rati the nparison source bright 


ness to the 


brightnes source on the 
line of oh e., Comp/ Be The average BCD 
DbDrivhtness of th e Test sour vall brig! TtTness 


found to be 1480 


ratios Comp/ Bt for the ten exper! 


of ZU footlamberts WAS footlam 
herts. The 
mental eonditions are shown in the fourth column 


Table III. From these, it is se 


Was judged to produce i ens 1 al the 


n that Condition 
border 
een eomior 

er way ol 


in terms of 


and @® t brig ’ position 
index and visual size pectivel ( the source 
d F is the field (wall hts In the case of 
omparison souret 0.0011, F 
B corresponds 
on M,. ar sented in the | column of 
11t. It will VW are di 
proportional relation 
Both 


certain 


ship between these fact 


nrese nted because 


nre | 


types of comparisons 


Analyses, Comparisons and Evaluations 


some inter 
esting opportuniti tor «ce loping methods for 
As has been 
to be able to 


omputing discomf! ° rial ratings 


it seems | hth ci sirable 


noimee ad out 


relate such computed ratings to subd) tive evalua 


tions. Agreement can be indicated by correspond 


nee of the relative order of discomfort produced 


by the various experimental conditions, or pref 


erably, by a direct proportional relationship be 


tween computed and observed values. It is empha 


sized that the comparison source brightness B 


Discomfte rom Multiple Sources 


the subjective ratings 


Comp BCD) and the in 
dices of sensation (M.) are not measures of glare 


sensation nor do they, by themselves, tell us 
whether one experimental condition is twice as 
giaring as another. However, they do represent 


subjective evaluations of relative discomfort to 
which computed glare ratings should be relatable 

In reports of previous BCD investigations, a 
number of methods have been suggested for com 
puting discomfort ratings. They have been applied 
to practical situations with varying degrees of suc 
cess. For example, in some cases it was found that 
unduly high discomfort ratings seemed to be caused 
by the large number of luminaires. In others, espe 
cially luminous ceilings, the number of elements 
into which the ceiling was arbitrarily subdivided 
Practical 


lighting installations may involve a wide range in 


introduced an uncontrollable variable 


sizes and numbers of luminaires, and total lumi 


nous areas. Therefore, any universally applicable 


method must take such things into consideration 


All discomfort glare investigations have empha 


sized the non-additivity of glare effects. That is, 


computed evaluations involving two or more 


indicated greater discomfort than is 
That additi 


sources have 
shown by experimental observations 
ty probably is a complex function is illustrated 
values of Comp/BCD and M, of Table IV 
the relative rating of Condition B is 


BCD 


bination of luminous elements is made up of Con 


by the 
For example, 
1.0, which is average This particular com 
ditions D and F, for which the relative ratings are 
0.81 and 0.65, respectively. On a purely sensation 
basis, it can be said that B is equal to D plus F 
However, the sum of the ratings Comp/BCD of the 


conditions is considerably greater than 


latter two 
the rating for Condition B 
The usual 


or] ire 


procedure for obtaining discomfort 


ratings for a complete lighting system is to 
computed glare ratings of the individ 
These indi 


vidual ratings can be expressed as indices of sensa 


sum up the 


ual luminaires or luminous elements 


tion M computed by means of Equation (3), or as 
values of G by the formulas developed by Harrison 
and Meaker® and by Petherbridge and Hopkinson.® 
They also can be expressed in terms of a function of 
solid angle @, such as was suggested by Fry.® It is 
important that the ratings give appropriate weight 
to the fundamental factors of source brightness, size 
and position and the field brightness 

When individual indices of sensation MV are com 
puted, it invariably has been found that the sum 
index of 


exceeds the experimentally determined 


sensation. Furthermore, the discrepancy appears 
to be a function of the number of luminaires or 
elements into which the luminous area has been 
subdivided. This is illustrated by comparing the 
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Figure 4. Relationship between ex- 


ponent “a” and number “n” of lumi- 


Q 


nous elements included in a group 
being evaluated. The variable ex- 
ponent provides a method for relating 
the sum of the indices of sensation 


EXPONENT 


(<M) to the experimentally deter- 
mined subjective evaluation. 
[we = 


NUMBER OF SOURCES — fn 


computed values =M (Table IV) with the experi the comparison between experimental and ealeu 
mentally determined indices of sensation MW, (Tabl lated ratings, the full luminous ceiling was sub 
Il As the number of elements decreases, thi divided in several different ways. For example, 
ratio of {M to M, becomes smaller. Obviously, several groups of nine elements were considered as 
when a single source is involved—as was the cas: single units and new values of ={M were computed 
in the original BCD investigations—this ratio bh In this case, the total number of elements was 39 
comes unity and the exponent ‘‘a’’ from Fig. 4 is 0.715. The 


In order to explore the possibility of <M being summation of WV is equal to 1154 and the final value 


exponentially related to WV in terms of the nun he r of =M equals 155 This Is identical to the ex 


of elements ‘‘n.’’ Fig. 4 indicates that a linear perimentally determined value of M,. Other group 
This is based upon a suggestion recently made by ings of individual elements resulted in similar good 
Logan which parallels some of our earlier attem] agreement. Thus, this method has the advantage 
j I e exponent ~ r” hav ! of taking into consideration the arb trary division 

of a large luminous area into smaller elements 
Another possible method of dealing with multiple 
b sources is to convert each individual luminous ele 
of elements ‘‘n.”’ Fig indicates that a linear ment into an equivalent one located on the line of 
logarithmie relati mship can be established betwee! a} Such conversions readily can be made by 
Using exponents obtained from th means of Equation (3 v definition the index of 
~M)* have been computed and sensation of the converte: urce on the line of 
IV. While the agreement wit! WV, is identical of the corresponding 

ned WM. is not perfect, this len Thus 


individual indices of sensation may have possibili 
use as a practical way of dealing 
mUurces 
en computing <M, the luminous ar 
arbitrarily divided into specific elements 1 ordet 


whether this had anv influence 1 


rABLE IV—Discomfort Glare Ratings as Computed by Various Methods. 


Computed 
Experimental Sum of Indices Number of Index of Equivalent Source on Line of Sight 
Condition of Sensation Elements Sensation Size Ratings Fry Method 


<M (<M) Law We /w 8. 8B 
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Since the most logical factor to add is solid angle, 
values of @, for each element were computed. In 
this investigation B, was 300 footlamberts and was 


taken for B,: P 


are the position index and solid angle, respectively, 


is equal to unity; and P, and o, 


for each ceiling element of the simulated room 


Computed values of the sum of the individually 


converted sources for each experimental condition 
are presented as 2, in Table IV. These are the 
solid angles of the sources on the line of sight, con 
sidered equivalent to the group of elements inelud 
ed in the corresponding experimental conditions 

It is evident that these equivalent sizes of sources 
fall within the range of the areas included in the 
original BCD investigations. Therefore, they do 
not impose the problem of doubtful extrapolation 
in order to apply, for example, Equation (3). Since 
the position index P, of the ceiling element is in 
eluded in the determination of @,, these values 


would be of considerably greater signifi 


actual solid angle wo. Furthermor: 


rv 


lative basis the values of 2®, agree quite 


with the subjective evaluations in Table III 
e are several ways in which Lo, can be used 
computing discomfort glare ratings for com 
parison with one or more of the methods of express 
ing the subjective evaluations. One is in terms of 
#, Which 1s similar to the method sug 

In this ratio, @, is the solid angel 

for the same source to produ a sensation 
borderline between omtort and discomfort 


Equation (3) is used for determining @ 


value for M whiel rresponds to aver 


ightness of the equivalent source 
rightness required for the same souree 
the BCD 
terms of WV, wh IS 
levy i 


y ’ “ate \ 
appropriate ai 
} 


third approa 


; 
Cusallo 


comp it 


rf iould be compared 

and ! “elal rat ’ ind B B 
Comp/BCD 

omputed values of these ratings ar viven | 

Table IV. For the ratios: and B,/B, computed 

vr condition A ar rher and for all othe 

conditions are lower an the corresponding values 


of Comp/BCD. The ratio B,/B 


Similarly, M 


provides a more 
nearly direct ratio than « 
well with MW 


Since the 


agrees 
quite 
relationships between these computed 
ratings and the subjective evaluations can be repre 
sented by straight lines on logarithmic coordinates, 
they can be related t exponential 
functions of the form 
Comp, BCD 


vuuted Rating 


Thus 


from Vultiple N¢ 


‘rces 


Comp/BCD 


and 


These and the preceding method involving =M 
illustrate that dealing with multiple sources is ex- 
ceedingly complex. Indications are that subjective 
evaluations and computed ratings can be exponen 
tially related. 

[t will be of interest to compare ratings computed 
by Fry's method® with those outlined above. In his 
method, #/% is computed for each luminous element 
and their sum is considered to be the rating for the 
entire group. In this case » is the solid angle sub- 
tended by the element and @ is the solid angle re- 
quired for the same source, acting alone, to produce 
the BCD sensation. Values of the ratings for each 
experimental condition are given in the last col 
umn of Table IV 

One serious limitation of this method is that some 
values of @ are indeterminate because of the com 
plex curved relationship between source brightness 
and solid angle. This is being confirmed by the new 
work of Hopkinson and Bradley’® in which data 
are being obtained for sources of various sizes up 
to the full visual field 


given field brightness, the 


Indications are that, for a 
source brightness will be 
a minimum for some specific value of source size 


Smaller and larger sizes of 


source will permit 


higher BCD brightnesses. This minimum value 


source brightness will prevent computing f 


ments located at considerable distances from the 
line of sight but which are within the field of view 
This was found to be the ease for those elements in 
nearest the observer 
luded from 


then, for all conditions was smaller than it should 


the rosswise row Fie 3 


These elements had to be ex which 


have been. Using this method of converted sources 


w,/< eliminates this limitation, as do the other 


ls outlined in this pape: 


metho 


In a previous investigation’ with actual lumi 
naires, computed and observed ratings were in good 
investigation some of 


agreement. In the present 


the conditions included considerably larger total 
luminous areas and more elements than had been 
studied previously It was found that the Fry 
method gave results which, in terms of absolute 
subjective evalua 


Table IV) 


values, did not agree with the 
tions. This is evident by comparing /« 
with Comp/BCD (Table III 

When a rating is in terms of a ratio, such as o/@ 
and ,/#, its value must be unity when the condi- 
If this 


were not the case, such methods would not be ap- 


tion produces the average BCD sensation. 


plicable even to the basic BCD data. The computed 
ratings w/o predict that Condition B would be rela- 
tively uncomfortable, whereas the average subjec 
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tive evaluation was at the borderline between com- 
On a relative basis, w/o pro 
Comp BCD 


fort and discomfort 


vides ratings which agree with 


However, unless a reference basis can be deter 
mined, it is difficult to assign any useful meaning 


to these ratings. It appears that the large number 


of individual luminous elements included in some 
of the conditions may have a considerable effect 


upon such computed ratings 


Conclusion 


As has been the case in most investigations 
cerning discomfort glare, each experiment seems 
raise more questions than it answers. Thess 
data include subjective evaluations of large lumi 
nous areas in a visual environment which corr 
sponds to those found in practice. A number o 
approaches have been outlined for computing dis 
comfort glare ratings. Time and space have not 
permitted obtaining as many data or making as 


many analyses as are desirable. Therefore, this 


paper should be considered as a report of progress 


on the very complex subject of discomfort glar 


and not as presenting a new preferred method fo 


with the subject 


It is hoped that by presenting this informa 


for consideration by those who are interested iv 
these problems, discussion and further analyses 


will be stimulated. Some may feel that the con 


pl sities of discomfort glare are too diseour iving 


Ilowever, it remains an important problem in light 


ing practice. The application of empirically derived 


methods in this countrv and abroad have indicated 


certall limitations | ivestigations Ol the tvpe 
ported in this paper should help put us in a 
position to develop a universally applicabl ethod 


dealing with discomfort glare, especially vit! 


aspects whiel ive large luminous ar 
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they 

office 
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BCD brightness. The agreement 
The time t en ‘ry in th ‘*‘The Evaluation of Dis 
tu ) comtfo lare,’’= relates T of sensation M to Harrison 
Rating, G in his Fig. 3 (shown as Fig. ¢ 
ong as both G and M were based upon the same 
such as this could be developed to relate 
However, Meaker and Oécetting have 
nother element to the glare formula 
the ceiling wall near the luminaire 
does not appear in the formula for index 
et relationships defined in Fry’s Fig 
for situations in which the contrasts are 
igreement should be fairly good. 
on-Meaker-Oetting method, G’s of individ 
e sources are added to get the G of the system, but 
Guth-MeNelis method, M’s eannot be added directly 
MW of the system. One could translate each indi 
G through Fry’s Fig. 3, add the G’s and 
total G to i This would be 
is easier to 
Guth-MeNelis 
lex of sensation 
tions. The lower curve 


conditions. The dashed 


l 


by translating the glare ratings into 
through Fry’ ‘j $ M and Me can 
g ise of difference in 


igreement seems 


to Fig B, the Ipswich 
where 50 per cent of a 
values are glare 
individual lumi 
ion, obtained by 

ires through the 


The Me values ¢ 


SITUATIONS 


Figure A. Computed indices of sensation, M, for median 


BCD brightness of Ipswich situations. 
































a N NUMBER re) 
Figure B. Ipswich situations! at median BCD bright- 0 20 40 60 80 M 20 40 169 180 200 
nesses. M,. Index of sensation computed by exponential 
formula; CG, Glare Rating; M,.. Converted from G6 by Figure C. Relation between CG and M.- from Fig. 3 of 


curve in Fig. C. Fry. Glenn A.: “The Evaluation of Discomfort Glare.” 
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Warp HARRISON rhe authors have deseribed 
ibly simplified experimental set-up for the quanti 
termination of direct discomfort glare. I am happy; 


that they also plan to check individual units ; \ _ a " , rather than ifica 


rows of units l h he same il ) } € } ‘ ’ pple developing a workable tec) 


tended vv: geous! ‘ 1 ‘ he ! ‘ equit qu ) dieti At the present time, 
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With the relation of things to people, such 
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this new method has considerable promise, especially when himself, relationship. When 
] 


nsidered on basis, we find that 


dealing with the wide variety of luminaire combinations 
encountered in interior lighting practice. ll practic: 


It might be possible to follow Dr. Harrison’s 
for the location 


would not 


and ineorporate a correction ictors contributing to discomfo1 
vosition factor) in the exponential function shown onsistent : hey turn out from experiment 
I ] I 


this factor already is i uded experiment and 


of the paper. Of course, from group to group. The differences among 
in the formula used for determining the index of sensation ) ile are used in a very for the development 
WV for each source or element. There does not seem to | le. This is a posi 
too great an advantage in ineluding it prefert 

ponent. Moreover, doing this would req: differ , eg oaech in which such variabilit 
f sources, It could he ae 


ponent for every combination o 
only for a standardized layout of luminous elements st -_ sl od Mi 
I 

Harrison-Meal ‘ ‘ ; general rnati agreement o1 


1s emploved PO kk ! ng 
Factor tables which affect diseomfort glars As 
We ha ied various methods of com! = e sul 7 ' . v ls >» the agreement on the relative 


1 by ) 8 Sometimes y . . 
by Dr. Harrison ometim : ; of thes ctors is becoming closer. 


proposed 
hee! 1 While 


However, 


often the do not For example, " ing . saa, eal ’ ' not 


10Ons nd evalu o1 
inty The statement t 


rher BCD brig 


4 


. BCD brightness is ponent 
specifi en t wil h the interrelated « ch, when compat 

ind field brightness balance each other. That in super- and sul 

point, the dual effects of an increasé ‘ not believe that si 

quires decreasing source brightness) ar 1f our experimental conditions.’’ It seems to 
field brightness (produced by inereases it lata reported by Allphin refute this. Mr 
1 higher source brightness) are compensa ‘ mental conditions and methods which are \ 

1s area is increased bevond this valu se used in the Petherbridge-Hopkinson investi 
ipon field brightness becomes greater. When gations. Thus, sub-additivity appears to be the rule rather 
] an the exception 


irlvy filed by the souree, the periy 
brightness and the As Mr. Logan points out, common sense 
luminous area becomes both the source and the field. Under the interpretation and application of all experimental data 
We should like to add another requirement—objectivity 


tire visual field me 
surround has very little effect upon field is required 


if 


this condition, the source is judged by itself 


Mr. Le , tatement, ‘‘ With the relation 


Much work on discomfort glare remains to be done 


people, such as the effect of direct glare, no exac ntil of it is completed will it b« possible to d 
relationship exists to be diseovered,’’ is not stri method for dealing with discomfort glar 
Indeed, there are large differences among indivi yur conclusions indicate at least 

servers However, we have found that each observe nd objectivity 
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Here and There with IES Members 


Newly-elected IES Fellow in Southern California Section, 
Philip F. O’Brien (standing, left, in photo at left), who 
was unable to attend the National Technical Conference 
in Pittsburgh, receives his Fellow certificate from South 
Pacific Coast RVP, Roy Kreyser. Seated is Section chair- 


man, Edward Balogh. In photo at right, new Section 


LES HALL 


> 


Eleven past-chairmen of the IES Milwaukee Section 
were awarded past-chairman pins at a recent Section meet- 
ing. L. to r., photo at left, front row: W. N. Lisch, T. E. 
Dustin, M. H. Bruesewitz, E, H. Grieb, C. N. Laupp, E. H. 


SA Lighting News 


officers, installed by RVP Kreyser. Standing, 1. to. r.: J. 
Roy Jones, vice-chairman; Edward Balogh, chairman; 
(Mr. Kreyser and B. J. Hartmann, outgoing chairman) 
Julius Robertson and E. J. Fraser, board of managers. 
Seated at head table is guest speaker, Joseph A. Schneller, 
who discussed “What's New in Ballasts?” 


IES General Secretary, J. Dixon Mit- 
chell (right), visits “IES Hall,” the 
principal meeting room of the Atlanta 
Electrical League in the Architects and 
Engineers Building of Atlanta. John- 
nie Sweatte, chairman of the board of 
the Electrical League, accompanies 
Mr. Mitchell on his inspection tour. 


Schaefer. Back row: W. C. Kuhnke, R. R. Knoerr, I, L. 
Illing, E. H. Aik, R. J. Present. Photo at right, incoming 
chairman, Ed Schnoll (right) receives symbol of office 
from predecessor Robert Present. 
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Nine Symposiums to Highlight Forum at 


3rd National Lighting Exposition, March 5-8 


lighting experts from the 


United States and abroad will participate 


Thirty-two 


series Of nine symposiums on Vari 


in a 
ous aspects of current lighting applica 
tion at the World Lighting Forum, sched 
uled to be held in with the 
3rd National Lighting Exposition at the 
New York March 
1961. Speakers representatives 


from lamp and fixture manufacturers, as 


conjunction 


City Coliseum, 5-8, 


include 


officials 
Key 
Forum will be de 
Richard G., 


well as lighting consultants and 
of interested government agencies, 
Address at the 


IES 


note 
livered by President 
Slauer. 

Registration fee for each of the hour 
and-a-half symposiums is $2.00, or $13.50 
for the complete series. All seats will be 
reserved. 


Symposium program includes 


MONDAY, MARCH 6 


Integration of Lighting, Heating and Air 

Conditioning 

Moderator—Douglas 
Foruw 


Speakers —B. 8 


Haskel 
Benson, Jr Benjamin Di 
vision Thomas Industries Ine Murray 


Quin, Day-Brite Lighting, In 


Success of New Recommended Footcandle 

Levels for Office, Industrial and Institutional 

Areas 

Moderator Henry J Wald 
Consulting Engineers 

Speakers ( L Amick 
Inc.; fF 4. I 
Nela 


Wald & Zigas 


Lighting 
ectri¢ to 


Day-Brite 
neday, General |} 


Park 


New Light Sources and Their Application 

General Electrix 
Lamp Divi 
Lighting 


Speakers \ K Gaetijens, 
Co W S. Till. Westinghouse 
s10n T { Sargent Syivania 


Prod ts 


TUESDAY, MARCH 7 


Creation of a Comfortable Visual 

ment—Quality and Quantity 

Moderator ( L. Crouch, Technical Director 
IES 

Speakers G W 
Products H. E 

Carl W 


Environ- 


Clark Sylvania Lighting 
D' Andrade 


Editor, Li 


General Elec 


tric Co Evans yhting 


magazine 


Importance of Adequate Street Lighting 
whold Morris New York City 
Parks Commissioner; J, J. O'Ne Greater 
New York Safety I ‘ 

Street and Highway Safety Lighting su 
Standley, Line Material Indus 


Speakers Ne 
Council Powers 
reau Stacy 


JANUARY 1961 


Outdoor and Recreational Lighting 
Moderator ‘ ‘ blic 

Gas & etric Co New 
Chambers 


mmings Pu Sery 
Jersey 
Appleton Electri 
Lighting Consu 


Manu 


Npeakers J kK 
Co.; Thomas Smith Kelly 
tant; W. W. Weld 
facturing Co 


WEDNESDAY, MARCH 8 


Residential Lighting 
Moderator—Edith B 

Homemakers 
Elizabeth A Philadelphia 
Sylvan R. Shemitz, C. 8. Mer 


Electrica 


Revere 


Evans, Living for Young 
magazine 

Speakers Meehan 
Electric Co.; 


sick Electric 
Esthetics of Lighting (Entertainment, Thea- 
tre, High School Auditoriums, Art Objects) 
Moderator Robert W Invest 


ing Corp 
Speakers R. G. Williams 


Supply Co 


Dowling, City 


Century Lighting 
Rosenthal, Theatre Production 
Klieg! Brothers, Light 


Ine Jean 
Service; Joel Rubin 
ng 
World Lighting and its Effects 
Moderator Willard ¢ 
sultant 
Speakers—Abe H. Feder, Lighting By Feder 
Gaymard, Chief Electrica Engi 


Brown, Lighting Cor 


Ludovic 


neer, Paris, France 


The 


approximately 250 exhibits by 200 manu 


Lighting Exposition will feature 


facturers of the latest developments in 


lighting equipment There will be no 


registration fee for the Exposition, which 


will be open only to the trade, from 1:00 





p.m, to 8:00 p.m. on March 5, 6 and 8 


p.m. to 9:00 p.m, on 


and from 1:00 
March 7 

The 1960 Exposition, like its two pre- 
decessors, is Harold 
R. Meyer and sponsored by the Lighting, 


Lamps and E 


being produced by 


lectrical Manufacturers 


Salesmen’s Association, Ine. Combined 


attendance for the 1958 and 1959 exposi- 


tion totaled almost 40,000 


Willis F. Thompson Elected 

President of Engineering Trustees 
The United Engineering Trustees, own- 

the United Center, 


future home of 18 professional engineer- 


ers of Engineering 
ing societies, have announced the election 
of Willis F. 
Thompson, 
Westeott and 
Conn., and a 
The American Society of Mechanical En 


Thompson as president. Mr. 


executive vice president of 


Mapes, Ine., New 


former vice president of 


Haven, 


gineers, succeeds Andrew Fletcher, chair 
man of the board of St. Joseph Lead 
Co., New York. Mr. Fletcher has been 
named chairman of the United Engineer 
Real Estate 
post formerly held by Mr. Thompson. 


ing Trustees Committee, a 

Also announced by UET were the elec 
tions of James F. Fairman, Consolidated 
Edison Co. of New York and L. C. Kemp, 
Jr., Texaco, Ine., New York, as vice pres 


idents and Michael L. Haider, Standard 








“a ea, . 
Noe: 


IES COUNCIL members and some of the headquarters staff during the Novem- 
ber 17-18 Council meeting at the Barbizon Plaza Hotel, New York City. Seated, 
center, at head of table is President, Richard G. Slauer. 
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Installations in the News... 


Distinctive Lobby Ceiling 


ilar ceiling im the 
building in San Fran 0 
st acrylic rod plug se 


10 hiehly polishe nd shaped red 


ing approxin on each 
re of the ceiling 
icrylic plugs, two 
eter, have a square plate 
tops to serve a 
sanded to diffuse lig 
line fluorescent 
enters, 12 inches above the 
lished sides of the plugs 
inded ends “glow,” tl 
extremely uniform level of 
dividual plug having its ow: 
Hertzka & Knowles and 
son ted architects, design 
Photo and data 


Crown-Zellerbach 
of about 16.700 
through perfora 


brass 


side 





3 New Fellows Emeritus Elected 
Bringing Total to 17 


/ ightinag 


New JERSEY SECTION 


Hippen, SamMvet G., 
Montelair, N. J. 


New YorK SEcTION 


LEONARD V 9 Forest Lane, 


N. ¥ 
Wittiam F., 75 Dalton Road, 


Yonkers, N. Y 


PHILADE! 
WESTERMAIER, FRANCIS \V 400 King’s 
East, Haddonfield, N. J 


ALIPORNIA SECT 


W., 1465 Sa 
ilif 


IER! Announces 
Newsletter Publication 


The Illuminating Engineering 


has begun publieatic 


ne letter, to report highligh 
nt research projects and ne 


} } 


[ERI administration. Vol. 1, 


newsletter, issued in December by the 
the [ERI Seeretary. notes that 
Hopkinson is now analyzing 


ition for a formal report 
of Cornell 


ire sources, 


the Black 


progress o1 
outdoor lumination 
4 ale 


eondueted 


Continued 
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announcing 
the New EXTRU-LITE” Pattern R-7 


KKKE 


our famous plastic low brightness 
lensware — NOW extruded ina 
Brand NEW PATTERN. 


Pattern R-7, with optically engineered 
hexagonal pyramids, permits the light 
to enter at all angles from the light 
source. It diffuses and refracts the light 
onto the work surface with a low 
brightness that is highly desirable for 
all types of visual tasks. 


This 6-sided prismatic pattern controls, 
directs and reflects the rays to 

provide a glareless, more uniform 
light distribution. 


30.0% 


o* -40° . 
o* 40° 643.5% 


IMPORTANT! Superior Advantage of Pattern R-7 over other 
hexagonal shapes: The secret of positive light control is in 
the raised prisms— it's outstanding in more ways than one. 


o 
T 


Available immediately from stock up to 24” wide in Poly- 
strene or Acrylic. 

Write or call our Dept. BK at our Factory for Sample of 
Extru-Lite R-7 and ETL Report. 


o = 
o w 
ae T 


° 
e 
T 


FooTLamerats ©: 
f/f 


e Tougher e Safer e Lighter than other materials 


OTUBA EXTRUDERS, INC. 


A DIVISION OF WALJOHN PLASTICS, tne 


MAKERS OF PLASTI EXTRUSIONS FOR NOUSTRY 


437 88th Street, Brooklyn 9, New York 
Shore Road 8-0300 
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OUTGOING Ohio Valley Section chair- 
man, Fred B. MacRae (right) accepts 
certificate of appreciation for his serv- 
ice to the Section from incoming chair- 
man, Harold J. Gruber. Presentation 
was made at Section’s first meeting of 
1960-1961 vear. 


rr greater flexil 


with moun 


Engineering Societies Library 
Reports Increased Use in 1960 


er 


books on all 


the library 


phases of engineering, 
3400 


publications 


about 


subseribes to 
periodicals and other serial 


and is co-sponsor of the Engineering 


Societies Monograph series 


College-Industry Conference 
To Study Engineering as a Profession 


maintenance of 
the field of en 


The development and 


a professional climate in 
has been chosen as the theme 


13th 
scheduled to be 


gineering 


for the Annual College-Industry 


held at the 


Conference, 
Unive rsity of 
1961 


Sponsored by the 


Cincinnati, February 


Relations with In 


dustry Committee of the American So 


cit for Engineering Edueation, the 


conference will consider such problems 


s the nature ind desirability of a pro 


onal climate in engineering, means 


for developing this climate, measurement 


and the 


ittitude to 


professionalism importanes 


fessional 


both the in 


Pro 


a Company 


pro 
idual engineer and the 
topies inelude **What 
**What a Consulting 

‘*What a 


Done,’’ 


emplover 
gram 
IH | 
Has Done,’’ 
Agency Has 
sity Has 


Done,’’ Firm 


Government 


Don und 
nionism 


[wo special rey 


orts schedu 


it the Conference 
professior i11sm 


Ameri 
Educat 


i survey on 
conducted for the 
or Engineering 


Research Cort 


dustry, which will be presented by the 
sponsoring committee, 
Additional information on the Confer- 


ence may be obtained from Cornelius 
Wandmacher, Chairman, College-Industry 
Conference Committee, University of Cin- 
101 Hall, Cincinnati 


cinnati, faldwin 


21, Ohio. 


Traffic Engineering Fellowships 
Offered by Yale University 

The Traffic of 
Yale University, New Haven, Conn., has 


Bureau of Highway 
announced the availability of fellowships 
for graduate study in traffic engineering 
the 1961 The 
$2400-fellowships, to be awarded to quali 


for 1962 academic year. 


fied graduate engineers who are citizens 
$1000 for 
£1400, 


rate of 


of the United States, provide 


tuition and a living stipend of 
will be disbursed at the 


$175 per month for the eight months of 


which 
the academic year. 

In addition to the fellowships, tuition 
scholarships are available for municipal 
state highway who also 


and engineers 


receive financial aid from their employers 
in an 


The 


of Highway 


in-service training program. 
the Bureau 


full 


academic program in 


Traffic includes two 
work, laboratory 
field 


available 


semesters of classroom 


ind 


and seminars 


individual research, problems 


Courses are 


traffic characteristics and measurements, 


traffic regulations and control devices, 


highway planning, highway location and 


and highway adminis 


The 


design 


geometric 


tration and finances fureau has 





OFFICERS of Housatonic Chapter, 94th IES local group, at the Chapter’s 
Charter Night meeting in Hamden, Conn, From lL. to r.: Walter Damuck, chair- 


man; Russell Benjamin, Daniel Gaidosz, board of managers; Donald Haskell, 


vice-chairman; John W. 
secretary. 
Illini Chapter of Decatur, Hl. 


has its headquarters in Bridgeport. 


Shallenbarger, board of managers; 


Court Johannsen, 


Traditional gavel was sent to the Chapter by the next youngest group, 


Housatonic Chapter, in southern Connecticut, 
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HOLOPHANE coordinates LIGHTING with 


COLOR for agreeable environments 
in modern interiors 


For many years Holophane technicians have designed visual en- 
vironments based on sound ILLUMINEERING® principles ... These 


provide prismatically controlled lighting for better seeing—and 


lighting that expresses the purpose of the space. Other objectives 
are: illumination to modify appearance of an area, insure safety, 


and complement structure 


In every case, surround colors are planned to co- 
operate with the light distribution, to achieve 
desirable brightness balance and to create an 
agreeable environment. 


Holophane engineers offer leadership experience, high “creative 
sense,” constant development of better, more effective, lighting 
methods for the economical solution of your lighting problems. 


Call on them through your professional advisors 


HOLOPHANE REALITE ¥ 


JANUARY 1961 


REALITE in the 
Classroom 


REALITE® with PRISMALUME® 
(prismatic acrylic plastic) 
construction has been extensively 
used in classrooms. It provides 
fine appearance, efficient 
performance and low 
maintenance. Its reasonable 
cost permits wide use 

in commercial as well 

as educational fields. 

Levels of 75 to 150 footcandles. 





Complete Your New York Stay 

... Visit HOLOPHANE LIGHT 

& VISION INSTITUTE...New 

techniques, new developments 

Convenient: 342 Madison Ave 
(at 44th St.) 








Decorative and security 
lighting for the Administration a 
Center of Dow Chemica/ Bede a 
Company's Texas Division is ree 
achieved through use of 15 


Wide-Lites placed around F 23. ee! 
an coe : <a "a = 
we _— a  ., 


the building. 


i 


ee 
Wide-Lite Mode/ F-400-AWB 


creative lighting calls for WIDE-LITE 


Dramatic lighting effects are easily achieved when Wide-Lites are selected as 
the lighting engineer’s basic tool. 

Designed especially to enhance the unique characteristics of color-corrected 
mercury vapor lamps, Wide-Lites bring new dimension to decorative lighting. 
They produce broad patterns which may be overlapped to provide smooth, 
even coverage without concentric circles, hot spots, or dark shadows to mar 
the architectural harmony of a building. The patterns are unusually uniform 
and may be accurately plotted to determine the exact number of units needed 
to provide any desired illumination level. 

Ruggedly constructed from cast aluminum alloy, Wide-Lites are finished 
in aluminum epoxy paint for corrosion control. All outdoor models are sealed 
with tempered glass lenses, and relamping is accomplished without disturbing 
the seal of the lens. Exclusive built-in heat radiating fins limit lamp tempera- 
tures to the most efficient range. Sizes range from 100-watt to 1000-watt, and 
a choice of reflectors is available on all models. 

To assist you in planning dramatic decorative lighting effects, Wide-Lite 
engineers have prepared a unique group of transparencies which read directly 
in Wide-Lite beam footcandles. Write today for your set...and a copy of 
Catalog 444 which gives information on the complete Wide-Lite line of indoor, 


outdoor and special application fixtures. 


Manufactured by 


WIDE-LITE. WIDE-LITE CORP. 


——— Dept. 8111, P. O. Box 191 + Houston 1, Texas 


IN CANADA: WIDE-LITE DIVISION OF WAKEFIELD LIGHTING, LIMITED «© LONDON, CANADA 





Continued from page 12A 


graduated approximately 600 profes 
sional traffic engineers now in positions 
with municipal and state highway dé 
partments, as well as commercial 
agencies 

Applications for the fellowships may 
be obtained from Fred W. Hurd, Dire« 
tor, Bureau of Highway Traffic, Yale 
University, Strathcona Hall, New Haven, 
Conn Deadline for filing applications 


s March 1, 1961 


Demand for Engineers/ Scientists 
Shows Slight October Rise 


The Engineer/Scientist Demand 
developed by Deutsch & Shea, In« 
nical manpower consultants, 
per cent increase in the empl 
lemand during the month of October 
ease, which reflects a sharp rise 
classified advertising, may 
irgency in the search 
personne! 
& Shea spokesman 
The Index is based 
supplied by 27 newspapers in major mar 
ket areas throughout the cou 
16 journals in key technical fiel 
sub-indexes, classified newspaper adver 
tising, display newspaper advertising and 
technical journal advertising, are com 
ned in order to produce the over-all 
monthly figure 
During October, the newspaper 
fied index inereased almost 20 pe 
other newspaper advertising rose 


TT } 


tionally and technical journal advertis 


ng dropped almost points Analvsis 
the data revealed that ‘ lassi 


gain, principal contributor 


reported , resulted pri 
in increase in ize of ads be 


In the compilation of th 


compensate for the num 


Obituary 
D. Roland Webb, on 


IES members in the 


Canada, died on Nov 


1939, 
membershiy 
From 1945-1949, Mr 
the LES loeal represent 
laritime provinces and was th 
foree in the establishment 
apter, St. John, N 


( 
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1961 Dates of Interest to IES Members 


January 
January 23-26—Plant Mainter 


Engineering Show, Inter 
theatre, Chicago, I 
January 24-27—-So 
neers, In¢ 17th 
ference, Shore 
Hotels, Was! 
January 28-29—Nat 
Lighting Mainte1 
ern Regior Meet 
January 29-February 
tute of |} etri 
eral Meeting. Hots 
N. ¥ 
January 31-February 2 
tion of Lighting Mainte 
tors, Eastern Regior 
Mass 

February 
February 4-5—Natior 
Lighting M ntenanesr 
western Regional Meet 
Mo 
February 5-!!—-Nat 
February 7—Nat 
Luncheor Sher 
York, N \ 
February 9—IES Co 
zon Plaza Hote 
bers ire nvitec 
guests of Cou 
February 13-16 


Heating, Refr 


tion) 


( onrad 


February 19-22 Natior 


Convention 


SScn ol 


March 8-9— Natio 
ny Mainter 
fiona Meeting 
March 20-23 
Annu S 

Beach Hot 
March 21-23 
ence, Spor! 


rechnolog 


April 8-15 
Memor 

April 10-1! 
Terence LES 


Phila } 


April {7-18-——Southwestern Regional Con- 
ference, IES kirvin Hote Oklahoma 

(ity Okia 

April 20-21—-Southeastern/South Central 
Regional Conference, TES, Biltmore Ho 

tel, Atlanta 

April 23-28 merican Institute of Archi 
ets, Annu onvention, Philadelphia, 


; 


P 
April 29-May 3 itional Association of 
Eleetrical Distr itor al Conve! 
on, Detroit, Miel 

April 30-May 4 

Meeting, | 

Ind 


May 
May ter ountain Regional Con 
City, Utah 
Coast Regional 


Inn, Sacra 


Northwest Regional 
Harrison Hot Springs, 
son 
15-16—Canadian Regional Confer 
IES Queen Elizabeth Hotel, Mon 
Qu 
22-25—-Design Engineering Show, 
» Hal Detroit, Mich 


June 
Electric Institute, An 
New York, N. Y. 
he Plastics Indus 
ice, Commodore Ho 


Meeting, Barbizon 
York, N. Y. Members 
nd meetings as guests 
ern Regional Confer 
ence, TES serkele arteret Hotel As 
bury Park 
June 18-23 merican Institute of 
t l Engines . immer Genera 
ing, Ithaca, N. ¥ 
June 19-20-—-Great Lakes Regional Cor 
Terencs LES Sheraton-Gibson Hotel, 
Cineinnati, Ohio 
June 23-28—Ameriecan Society of Heat 
ting and Air Conditioning 
Chalfonte 


J 


ing, Refriger 


July 5-8 tiona let) of Profession 
Engineers ia eeting, Olympus 

Hotel, Seattle, Wasl 

July 18-20—Western Plant Maintenance 

Show, Pan Pacifie Auditorium, Los An 
les. Ca 
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(Contin 


LES lo 
served : 


His 





IES President, R. G. Slauer (seated center) spoke on “Challenge of Lighting to 
the Electrical Industry” at a joint meeting of the IES Montreal Section and the 
Electrical Club of Montreal. Shown here with President Slauer are dignitaries of 
the Section and Electrical Club and official representatives of the Montreal 
Section’s Sustaining Members. Seated, |. to r.: Fred Patterson, secretary, Elec- 
trical Club: Mabin Perry, Southern Canada Power Co.; (Mr. Slauer) Charles 
Morrison, president, Electrical Club; Al Hanley, chairman, Montreal Section. 
lat the 3 ul mee Standing: E. B. Nicolle, BEPCO (Canada) Ltd.; William McCormick, secretary, 

ing of the National Electrical Manufa Montreal Section; Gilles Perron, Quebee Hydro-Electric Commission; Bernard 
turers Association in New York City on Issenman, Electrolier, Ltd.; A. G. V. Smith, Northern Electric Co., Ltd.; Fred 
November 17 chose - D. R. Fraser, Fulle, Sylvania Electric (Canada) Lid.; C. H. Talbot, Shawinigan Water and 
Power Co.; Joseph Thomas, IES Director. Prior to the luncheon meeting, Mr. 

Slauer was guest of honor at a reception sponsored by the Montreal Section. 





ocliation 
NEMA 
Persons, pres 
Manufacturing 


A. E. Pringle, 


Morss, president of Si é ir new officers H. Kenneth Foute, former 

ly executive vice preside nt, has been 

ected president of the company. Jack 

| contributions to indu Krutek, former secretary and sales man 

ger, was chosen vice-president in charge 

of sales and Melvin Klingenberg was 

E. F. Mulligan, Jones Metal Products, ™#med secretary of the concern. 

Lafavett 

of the RLM Standards Institute. The Board of Directors of the Engi 


Ohio, was elected pre 


Callanan, 
» Brothers Cas 


! T ’ | 7 t ‘ of cet s selec 
| Fred F. Leock, cuOMn nd 27. Other officer 
Bradley ¢ VI lent, A. C. Kendall tion, a national federation of 21 engi 


leetric Products Ine neering societies Mr. Landis is vies 


tary, D, E. Worrell, president of the Bechtel Corp., San Frat 


Institute’s annual meeting neers Joint Council has elected James 


t N, Landis as president of the organiza 


N. J. MacDonald, imn Aad i inufaeturing Co., Chicago 
NEMA ; ; treasur Collins, Jones 
& Retts , fet -rodus The promotion of W. H. Goff to th 
James Finney Lincoln, newly-created post of vice-president in 
| of manufacturing has been an 
by The Phoenix Glass Co., Moi 
Mr. Goff, president of the Illu 


und Allied Glassware Manuf a¢ 


Everett 





Association since 1956, held the 


of works manager prior to as 


January 31—Deadline for 
1961 Conference Paper Outlines 


g his new responsibilities 


_ 


‘ 


rl [IES Pape omm ee hi set January 31. 1961, as Charles Edison, former Governor of 
tl I adling Tor subn itfal o s tor propos “ld papers for ew Jersey and Secretary of the Navy, 
retired as a direetor and chairman 


tl 1961 IES National Technic: onference in St. Louis 


: ld i 1 of the MeGraw-Edison Co., 
itlines shoul ‘ ‘ ' in S. Benso Jr air 
' amin Penson, r., Ona New York City, effective January 1, 


IES Pap s ommiutter enjami Division. Thomas 196] Mr. Edison. son of Thomas A 


s, In ain Edison, has been elected honorary chair 
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pens “Quartzlite 500” 


Only the Appleton Intenso “Quartzlite 500° is 
precision engineered to meet the lamp manufacturer’s 
efficiency and operating standards for the new 500- 
watt, filament type, iodine cycle lamp. 

Its new, compact design was specially devel- 
oped for this powerful lamp to give u 19% 
greater, constant light out put of 21 lumens per 
watt ... and twice the average life of a conven- 
tional 500-watt lamp. 

That's not all! Now, attractive lighting instal- 
lations can be made compactly, easily, economi- 
cally. The special weatherproof unit design also 
puts light where you want it. Its extremely 


sharp cutoff—in a rectangular beam spread— 
eliminates the usual need for beam overlap, yet 
provides adequate, uniform light for innumerable 
applications indoors and out. 

For increased lighting efficiency in Industry * 
Commerce « Recreation « Transportation, buy 
or specify the versatile Intenso “‘Quartzlite 500” 

ideal for signboards, displays, outdoor sports, 
building security, mobile equipment, storage 
areas and many other uses. 


Contact your Appleton distributor o write today for 
complete details! 


Sold through franchised distributors only 


PPLETON. 


Also manufacturers of 


Explosion -Proof ST” Series Outiet Boxes, 


electric Company “twin” —Cannatars—_Aatamat — 


Fixtures Switch Boxes 


1701 Wellington Avenue, Chicago 13, Illinois 
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Installations in the News... koto bn the Wahting. Satl, ensneote lt 
erick F, Fleischman, Jr. (A). Mr. 
Fleischman has been appointed district 
sales manager of the Pittsburgh, Pa. 
office of the company’s Technical Prod 
ucts Division. The recently-created posi 
tion of manager of sales service has been 


assigned to Rebert T. Cahill. 


Leland M. Wallace (M) has joined 
the Revere Electric Manufacturing Co. 
Niles, Ill, as manager of street lighting 
sales, according to an announcement by 
John A. MeDougall, vice-president of the 
ompany. Mr. Wallace, who was formerly 
associated with the Westinghouse Electric 
Corp., St. Louis, Mo., has served as chair 
man of the St. Louis Section of [TES and 


is chairman of the Soci ty *s Midwestern 


tegional Conference 


The appointment of Everett N. De- 
Vault as manager—manufacturing engi 
neering for the Outdoor Lighting De 
vartment of the General Electric Co., 
endersonville, N. C.. has been announced 

Robert H. Smith, the Department’s 


ianager of manufacturing 


The Wakefield Co., Vermilion, Ohio, 

s named Jay Johnston as representa 
or the Kansas City, Mo. and Kan 
areas. Mr. Johnston, who will have 
eadquarters in the Illumination Sales Co 
ces in Kansas City, will handle Wake 


field’s commercial and industrial lighting 





establishment of a new Wilming 
district sales office for plastic 

serve the southeastern mar 

en nnouneed by the Plasties 

Division of the Monsanto Chemical Co., 
Springfield, Mass. Robert S. Garvie was 
of the new office, 


1961. Salesmen as 


Richard S. Bowles, Jr.. 
My : t rketir r comput s ‘ I signed to the Wilmington office wer 
Edward F. Capron, Gerard R, Colli, 
Wiliam J. DeBrule and Frank Master- 


ng Glass Wor nit son, of whom have had territories in 


Rose M. Coakley named William M. Baldwin as ma: the southeast ates, which were for 
P ‘ of mar tad _ f she merly part of the New York district 


? nf rr 


Mr. Rald who will direet Dennis M. Sweeney has been transferred 


Continued on page 21A 





Nonexistent 400-Watt Sodium Lamp 


An error in the caption of Fig. 1 of the Abstract of **Appli 
cation of Sodium Lamps to Public Lighting,’’ by J. B. de 
Boer, on page 498 of the September, 1960 issue of IE has 
caused considerable confusion in the field of sodium lamps 
The caption should have referred to 200- and 140-watt lamps, 
not 2U0- and 400-watt lamps. There is not, of course, a 400- 


- : watt sodium lamp 
estinghouse v 








Leo V. Rogers 
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REPRESENTATIVE 
WEAR YOU... 


BOSTOR, MASS. 

Simeon Dyer 

Riverview 9-0750 
(Hinghom) 


BUFFALO, N.Y. 
Paul £. 


Bowers 
Victoria 3677-78 
NEW YORK CITY 
R. W. Aver & Assoc. 
t* Chesley « 
Plaze 3-7924 
BALTIMORE, MD. 

‘= 

Soniugton 9.4021 
SALEM, VIRGINIA 
Lynn H. Merris 
Dupont 90-5798 
PITTSBURGH, PA. 


Robert J. Deum 
Locust 3.7078. 


CLEVELAND, OHIO 
Curtis 
Peg 
DECATUR, GEORGIA 
Kuzeli & 
wee” 
CHICAGO, ILL. 

Fred £. Chambers 
Superior 7-8113 
MINNEAPOLIS, MINN. 
Russ Gerde, inc. 
Perkwey 1-5728 
ST. PETERSBURG, FLA 
Ted 

7-3719 

DAYTON, OHIO 


John A. Becker Co. 
Beldwin 4-1071 


SYRACUSE, N.Y. 
James W. Surtees 
Granite 9-8910 
INDIANAPOLIS, IND. 
Bectricel 
Melrose ae" 
TULSA, OKLAHOMA 
Manvtecturers Co. 
luther ao 
RICHMIOND, VIRGINIA 
Charlies C. 

leney 
GAKLAND, CALIF. 


Robert £. Gordon 
leckheven 2-5837 


Co. 
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Evenly diffused wall-to- 
wall quality lighting with 


efficient acoustics at lower 


cost... for offices, schools, 


libraries, drafting 
corridors, homes. 


CHULA VISTA, CALIF. 


rooms, 


a 


art > al 
Tes” an Ae AB 
eas Po Nake. 


integral Lighting & Acoustical Ceiling 
System Cuts Construction Costs 


Install METCO Quiet-Light recessed trof- 
fers. Space troffers for desired illuminat- 
ing level. 


Install wall angles. Insert Quiet-Light 
spacer bars between troffers and wall 
angles and rows of troffers. 


Lay in acoustical panels on flanges of 
troffers, spacer bars and wall angles. 
Insert extruded polystyrene plastic 
diffusers in troffers. (Other diffusers 
available.) 


Sold only Through Qualified Electrical Distributors by: 


> 
. - 


PRODI 


Manufacturers of Fluorescent Lighting + Established 1929 





The twelve foot tall stalactite light- 
ing fixture shown here has 162 twelve 
volt lamps. It was designed by the 
Architect and fabricated by Ram- 
busch. The fixture, in common with 
our whole custom design series, il- 
lustrates Rambusch’s unique ability 
to work from an architect's sketch or 
model with a sensitivity to and an 
understanding of the design prob- 
lems involved. Can we assist you 


with your lighting design problem? 


RAMBUSCH 
LIGHTING 


Prudential Insurance Company, Newark, New Jersey 
Week, nth, ‘Sail ond Reem. mee 40 WEST 13th ST., NEW YORK 11, N.Y. 


Voorhees 
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(Continued from page 18A) 


to Wilmington as sales correspondent 
and William A. Davis will be 


correspol dent 


located in 
sales 


Atlanta, Ga., as a 
reporting to the new office. 


Deaths 

Erwin 8S. Mills, Cleveland Section 
John B. O’Dennell, Chicago Section 
Frank C. Taylor, Rochester Section 
Julian L. Wolf, Cleveland Section 





EW MEMBERS 





of Ex 
New 


At the toard 


aminers on 


meeting of the 
December 12, 1960, 
York City, the following were 


mem be rship. 


CANADIAN REGION 

BLUENOSB CHAPTER 

ons 

Rest CITy LONDON) CHAPTER 
nes 

peEN West CHAPTER 


HAMILTON CHAPTER 


MARITIME CHAPTER 


MONTREAL SECTION 
Members 
R The 
Terrebonne, Q 
rene 


Shaw 


RTHUMBE HAPTER 


ate Members 
Gillis, R. H Bela or Roy 
Moncton, N. B 
Mackay, J. F J 
Ltd Parrsboro 


Mackay 


UTTAWA SECTION 
iesociate Members 
Hanley, P. A 
Engineers, 
Canadian 
Ont. 


Frigon & Hanley 
Ottawa, Ont 


Westinghouse Co 


Brais 
sulting 
Tyne, A. J 
Uttawa 
QuEeBpEec CHAPTER 
No Elections 
Sr. Maurice VaLLeY CHAPTER 
Member: 
Simard, ¢ The Shawinigan 
Co., Shawinigan Falls, Que. 


4 ssociate 
Water & Power 
TorRONTO SECTION 

Associate Member: 


Huckstep, J. J.. J. A 
play Ltd., Toronto 


Wilson 
Ont. 


Lighting & Dis 


WINNIPEG CHAPTER 
No Elections 


EAST CENTRAL REGION 
CAPITAL SECTION 


Associate Members: 


Howton, Lt. Col. H. G., Headquarters, USAF 
Pentagon, Washington, D. OC. 

Hudgins, W. B Walton Redmile, 
Md. 


Bethesda, 


EASTERN PENNSYLVANIA SECTION 


No Elections 
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Installations in the News... 


Hospital Design Fosters Patient Morale 


il design of hospital rooms 


morale is a specialty of 


William 


recovering 


itient 


irchitect. O'Connell, who 


Texas 


believes in providing patients 


over their environmental 


with control 
conditions Anthony ’s Hospital in 
Amarillo, Ts pecially built bed 
closet, 


side ul co in in addition to 


dresser space, ind mirror, a dim 
mer fe ‘ ing lighting levels, therm 
condi 


ostat fo l é d air 


tioning system 


to the nurses’ station and a telephone 


outlet. Two additional dimmers beside 


the door to each permit the enter- 


room 


ing nurse to adjust the lighting level 
without disturbing the 


Each 
rated 


patient 


room at St. Anthony’s is deco 


with an individual color scheme, 


with warm, vivid tones dominating the 


Acoustic tile ceilings throughout 


keep 


design 


nose to a 


minimum, 


Elee 


the hospital 


Superior 


trie Ce 





PHILADELPHIA SECTIO 


GREAT LAKES REGION 


BUCKEYE CHAPTER 


Associate Member: 


Maisenbacher, R. E The Loeb 


Columbus, Ohio 


CENTRAL New YorK SECTION 


CLEVELAND SECTION 
Members 


Associate 


Austin, R. F Westinghouse Electrix 
Cleveland, Ohio 
Kochevar, R. A 


eveland 


( orp 


Cleveland Electric Illuminat 


ing Co ( Ohio 
Student Member 


Fisher, R. B Fenn College, Cleveland, Ohio 


KENTUCKIANA 
No Elections 


CHAPTER 


MIAMI VALLEY SECTION 


MICHIGAN SECTION 
dissociate Members 


Barkley, J t ectric 
Detroit 


Supply Co., 


Fintze, R Virden Co., Cleveland, 
Ohio 
Holden, W. D H. Brown, Detroit, Mich. 


NORTHWESTERN OHIO SECTION 


Members 


issociate 


Craig, H Electric Co. Ltd., Toledo, 
Ohio 

Durbin, H 
Ohio 

Mull, M. H 


Russell, C. B 


Craig 


Romanoff Electric Corp., Toledo, 
Toledo Edison Co., Toledo, Ohio 
& Williams, Con 


Ohio 


Jones, Henry 


sulting Engineers, Toledo 


Onto VALLEY SECTION 


ROCHESTER SECTION 


WESTERN MICHIGAN SECTION 


Members 


Barker, R. I Hemphill Co., 
Mich 


dissociate 


Highland Park 


Continued on page 22A) 


Lighting News 21A 





Southwestern 


Southeastern 


South Central 


Inter-Mountain 


Northeastern 


MIDWEST REGION 


_ENTRA NSAS ft 


Membe 


1961 IES Regional Conferences 


Date and Place 


April 10-11 
Benjamin Franklin 


Philadelphia, Pa 


April 17-18 
Skirvin Hot 


Oklahoma City, Ok 


April 20-21 
Biltmore Hots 


Atlanta, Ga 


May 4 
Sacramento Inn 


Sacramento, Vali 


May 8-9 
Harrison 


H irrison, 


May 15-l¢ 
Queen | 
Montre Qu 


izabet 


June 19 
Sheraton -Gibsor 


Cineinnati, Ohio 


/ ighting Vews 


Ho 


Chairman 
Ralph R 
Sylvania Electric 
4700 Parkside Ave 
Philadelphia, Pa 


Enghouse r 


Produets 


Paul R. Shelin« 
Paul R. Sheline Co 
1715 Blvd 


Oklahoma City, Okla 


Linwood 


Minors 
Georgia Power Co. 
P. O. Box 1719 


Atlanta, Ga 


Charles R 


Donald Dyrenfortl 


General Eleetrie Co 
249 E. Sth 
tal 


Salt Lake City, Utal 


South 


Wayne F. Muleock 
Utah Power & Light Co 
P. O. Box 899 

Utah 


Salt Lake City, 


M. P 
Smoot-Holman Co 


1331 T St. 


Sacramento, Cali 


Fenton 


E. A 
Griffon 
551 W. Stl 


Adams 


} 
Sales 


Ltd 


.P 
Shawinigan Water & Power 
Dorchester St. West 


Montreal, Que 


600 


Bruce J. Jensen 
Public 
Gas Co 


80 Park Place 
Newark, N. J 


Service Electric 


H. K. Flint 
2926 Debreck Ave 


Cincinnati, Ohio 


issociate 


, 


rt 


ORNHUSKER SECTION 


oF AMERICA SECTION 


(HAPTER 


WA SECTION 


LARK CHAPTER 


NORTH CENTRAL REGION 


CENTRAL ILLINOIS CHAPTE 


Riley Associates, In 


orning Fiberglass (Cor 


INDIANA SECTION 


MILWAUKEE SEcTION 


Member 


S.. Edwin F. Gath Co.. M 


Twin Crry SectTion 
Members 
Northern States Powe 
Bros., Minneapolis, Minn 
on W H Cramer tlectri« Service 
Minneapolis, Minn 
I General 
eapolis, Minn 
Industria 


Harris 


Electric Lamp Div 


Electric Co.. Minne 
Minn 


Twin Ports CHAPTER 


NORTHEASTERN REGION 


CONNECTICUT SECTION 
ms 


ASTERN New YORK SECTION 


HovusaTONiIc CHAPTER 


New ENGLAND SECTION 


Member 


L., Central Power Co 


Maine 


New Jersey Secrion 


Member 


Radiant Lamp Corp., Newark, N. J 


New YorkK SEecrTion 


Member 


J Litecraft Mfg. Co New York 


Continued on page 24A 
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Crouse-Hinds 


be , 1 , Explosion-Proof 
where | ) | nad Uichting Fistures 
: in ClassI, 


you . aa, | im, ie Same 
need ite. 


regardless of surrounding atmosphere? 


When there’s something in the air — explosive gases, ignitible dusts, 
corrosive fumes — Crouse-Hinds has exactly the light to give 
you lighting exactly where you need it — with complete safety! 

Lighting that’s safe to operate in explosive concentrations of acetylene... 
hydrogen . . . gasoline vapors . . . organic, inorganic or metallic dusts. 
Lighting that stands up under the corrosive attack of acids, salts, alkalis. 

What kind of lighting do you need: Bench . . . area . . . flood? 

Incandescent . . . fluorescent .. . mercury vapor? Permanent . . . portable? 

You'll find them all in the Crouse-Hinds catalog. It’s the only place you'll 
find lighting for every Class and Group under the National Electrical Code. 


Ask your Crouse-Hinds Distributor. 
aiadal ' 


Crouse-Hinds Dust-Ignition-Proof Lighting Fixtures in grain elevator — a Class IL, Group G location 


Crouse-Hinds 
Vaportight 
Lighting Fixtures 


in a corrosive CROUSE /(HINDS 


outdoor location svaacuse | NEW YORK 








OFFICES: Aticnta Baton Rouge Birmingham Boston Buffalo Chorlotte Chicogo Cincinnati Cleveland Corpus Christi Dallos Denver Detroit Houston Indianapolis Kansos City 
Los Angeles Milwavkee New Orleans New York Omoha Philodelphia Pittsburgh Portlond, Ore. St.Lovis St. Poul Salt loke City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 

Crovse-Hinds of Ceneda, Lid., Toronto, Ont. Domex, Mexico City, D.F. Peterco, Sao Pavie, Brazil 


JANUARY 196] 23A 





Installations in the News... 


A Look at the Future 


1961 Hotel Room of Tomorrow. recent the building (to reduce switchboard staff), thermostatie- 


s designed ally-controlled valet unit with 


p \ ! xIMl convenience Ironing 


National Hotel Exposition in New Yo built-in steam iron and 
Marion Heuer, AID, to 


hoard, self-replenishing ice 


supply and dimmer 
controls for all lighting. 
The lighting design features recessed downlights for 


lumination, a decorative, three-unit fixture ove 


table, a well-placed floor lamp for reading, 
surface-mounted fluorescent unit with 


wood trim in the 
kitchenette 


and both overhead and mirror lighting 


in the 
bathroo The 


decorative wall panel (photo at right) 
Hecomes a headboard lor the extended 


eorner, 
to share sofa bed and the 
oney ~ ition wall bracket above supplies illumination for comfortable 
direct di “Vs I to ( 


eading in bed 
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Tar Heew Secrion 


; , SOUTH PACIFIC COAST REGION 
mr ARROWHEAD CHAPTER 
lee te Members 
Everson, K. R., Westinghouse Electric Supply 
Co., San Bernardino, Calif 


Kiefer, ¢ E., California Electric Power ¢ 
San Bernardino, Calif 
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TeENNESSER VALLEY CHAPTER 
lections 
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..and were 
still waiting 


to give you your money back 


ee te a —— 


i Re a a 


Have you read the Sylvania guarantee? 


“If at any time a Sylvania Fluorescent Lamp 

fails in your opinion to provide better perform- 

ance than any other brand fluorescent lamps, 

on the basis of uniformity of performance, 

uniformity of appearance, maintained bright- 
ness and life, it may be returned to the supplier for full 
refund of purchase price.” 


(Only Sylvania dares to back its fluorescent lamps with any- 


YI\ 


thing like this remarkable Certified Performance Policy.) 
This guarantee of quality is your assurance, too, that Sylvania 
actually lowers your TCL (Total Cost of Lighting), which 
means cost of lamps plus power plus maintenance. 

Want better light? Want to be sure you’re buyirg it? Call 
your Sylvania representative. Or write us: 

Lighting Division, Sylvania Electric Products Inc., Dept. 
61, 60 Boston St., Salem, Mass. In Canada: Sylvania Electric 
(Canada) Ltd., Montreal. 
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Again 
UNION METAL 
leads 
in the 
development 
of tapered, 
tubular 
products 


ANNOUNCING 
COLD-ROLLED ALUMINUM 
MONOTUBE POLES 


Contact Union Metal for details regarding cold- 


rolled poles of strain hardening, aluminum alloys. 


THE UNION METAL MANUFACTURING CO. 


Monotube Engineered Poles 








Four-lamp unit 
No. 5024 illustrated 


Newly Improved in Three Ways 
THE GARCY ULTRA-LUX 


@ New Fiberglas diffuser 
@ New uniformity of brightness 
®@ New and distinctive styling 


NEW CHOICE OF DIFFUSERS. A Garcy first 

. . . Owens-Corning’s polarizing Fiberglas in a 
curved panel. In milk-white diffusers, our 
Koppers Even-Glo polystyrene and Plexiglas 
acrylic are the finest availabie. 


NEW SURFACE BRIGHTNESS CONTROL. 
A slight alteration in the relationship 

of the diffuser to the lamps has completely 
eliminated shadows and lamp images, 
resulting in uniformly soft surface 
brightness across the entire panel. 


NEW STYLING. The shallow, ceiling-hugging 
design that gives Ultra-Lux its “‘built-in 
look’’ is unchanged but the end has been 
re-styled for a cleaner, trimmer appearance. 


The Ultra-Lux is available 12” wide 
(two-lamp 4 ft. or 8 ft.) and 24” wide 
(four-lamp 4 ft.) as shown above. 


Send for newly published Bulletin 60-C 


GARCY LIGHTING 
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Kopp Lighting Glassware 


LENSES...COLOR FILTERS...COVER GLASSES 
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Designed to meet your precise requirements in 
lighting distribution, color transmission, ete. 


You can frequently save time and money by consulting with Kopp 
engineers before your design specifications are finalized. We may be 
able to reduce costs by suggesting changes in size, shape, dimensional 
tolerances, or composition and still give you the performance you want. 

Write or call us today about your problem. In over 50 years, Kopp 
Glass has designed and custom-produced a wide variety of products to 
solve special lighting problems. Typical examples are given on the right. 

Kopp’s team of engineers and glass technologists are fully qualified 
to review your individual application, develop the composition of the 
glass, design the molds, and establish manufacturing procedures for 
the product you need. The result will be accurate and lasting colors, 
proper light transmission and distribution, controlled physical character- 
istics—in fact, the exact combination of properties that best meets your 
requirements. 


Ask for copy of new brochure “This is Kopp Glass” 





Hopp Glass, inc. 


Swissvale, Pennsylvania 


28A 


| NA 
Some of more than 1,000 
Kopp-engineered 
custom-produced products 


. . . 
Flat fresnels for interior lighting 
Lighting lenses for beam control 


Heat-resisting glassware for outdoor 
color effects 


Color-correcting glasses for lighting 
museums and art galleries 


Heat-resisting floodlight 
cover glasses 


Show window color filters 


Heat-resisting theatrical and TV 
spotlight lenses 


Surgical and dental lighting 
glassware 


Industrial sight glasses 
Traffic signal lenses 


Lenses for interior or exterior 
aircraft lights 


Lenses and color filters for airport 
runway lights 


Automotive warning light domes 
Railroad signaling lenses 
Ultraviolet and Infrared glasses 


Heat-resisting and, or tempered 
glasses 
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Another Lighting First . . . Miller has just broken through some long 
standing cost barriers to COMFORTABLE, high footcandle lighting 
for Offices, Stores, and Public Buildings. Now, you can obtain or 
provide today’s needed higher levels of light at much lower cost. 


For Example . . . The lighting installation pictured is designed to 
maintain 120 footcandles in this 60’ x 80’ general office area. Fixtures 
are Miller’s new Twin Aluminum Troffers—2’ x 8’ units with Power 
Groove Lamps. Compared with conventional, 2’ x 4’ door type 
recessed systems using 40w Rapid Start Lamps, and providing 
comparable footcandles and comfort: this new Power Groove 
system requires only 4 as many fixtures, and has an initial installed 
cost 30%-38% lower. Annual Owning and Operating cost figures 
14%-18% less. And, fewer fixtures needed means a less cluttered, 
more pleasing ceiling appearance. Here, 34% 
more ceiling area is available for acoustical 
treatments. 


Substantial savings can be realized for both 
relighting and new construction . . . wherever 
comfortable, high footcandle lighting is desired. 
Let us prove to you how such savings are pos- 





sible for this and other typical installations. 
Simply fill out and mail the coupon. Or, con- 
tact your Miller Representative. 


a, Bom = 


1844 


THE MILLER COMPANY, Meriden, Conn. 

C0 I'd tke additional information on how | can obtain 
comfortable, high footcandle lighting ot lower cost 
with Miller Aluminum Troffers. 

(C0 Heve Your Field Representative contact me. 

C—O 


Company 


Street 





The nearsighted MISTER MAGOO says...“1954? A significant year 
for the Magoo exchequer. I cannily invested in a galaxy of uranium 
stocks, and General Electric invented the Quartz Infrared Lamp. 
Happy birthday, Quartz Infrared! Confound it—they put two 
fuses on these new-fangled firecrackers and neither one works!” 


© UPA PICTURES, INC. 


EAT. 


INSTANT HEAT! 


G-E tubular Quartz Infra-red Lamp 
hits 4,000°F in less than a second 


. and two seconds after your customer turns off 
this pencil-thin lamp, 80% of its radiant energy is 
gone. Residual heat won’t overheat his product. 

Pour a glass of ice water over this lamp at full 
heat and — nothing happens! The quartz tube with- 
stands violent temperature shock. 

General Electric’s tubular Quartz Infrared Lamps 
are made for jobs where high or low amounts of 
concentrated radiation are needed fast. Examples: 
cooking food; shaping plastics; drying paints, paper, 
inks and glue; heating people; testing aircraft at 
supersonic-flight temperatures. 

In most cases, you'll be surprised how few lamps 
do the trick. You can produce concentrations of 10 
to more than 10,000 watts per square foot. It’s the 
most powerful infrared source of its size. Quartz 


SOA 


Infrared Lamps are simply constructed with a 
flexible wire at each end and can be installed eco- 
nomically. They’ve been proved in actual use for 
over six years. 

Choose the exact size — 500 to 5000 watts —in 5” 
to 50” lengths at 100 watts per inch. Ask your 
General Electric lamp representative for information 
on how Quartz Infrared Lamps can help your cus- 
tomers. General Electric Co., Large Lamp Dept. 
C-11, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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55° Louver f Lustrex perma tone by American Louver Company, Chicag Ilin 
p 0 


Here’s why Lustrex perma tone is the most popular ultraviolet light-stabilized 
styrene today. 

You can create large areas of illumination with uniform light distribution, and good 
diffusion, that are strikingly handsome yet low in cost. Lustrex perma tone—exceed- 
ing IES-NEMA-SPI joint specifications for ultraviolet light-stabilized styrene 
assures truly translucent whites, and a complete range of colors. It is light in weight 
for easy handling, installation and maintenance—and it is dimensionally stable. 


New Impact Lustrex perma tone provides extra toughness and flexibility for snap- 
fitting to metal parts, high resistance to abnormal abuse, and lighter weight through 
thinner walls. Write for comprehensive technical report on both types of perma tone, 
including accelerated aging test results and other valuable data on styrene in lighting, 
to Monsanto Chemical Company, Plastics Division, Room 801, Springfield 2, Mass. 


U . U 
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{OOOH look at that mess / 


.and it’s so unnecessary 
since Jefferson announced 


D5-YOus 


the ballast 
that can't 
drip compound 


Gone forever is the danger of messy compound 
leakage. In the new Jefferson DRI-LOK ballast, 
conventional compound has been replaced by a newly 
developed thermo-setting material. This dry, 
solid-fill material is so physically and chemically 
stable it cannot soften or liquefy, cannot combine 
or react with any other material in the ballast 
It fills the entire case and permanently bonds case, 
core and coil into one solid, voidless unit 
The New DRI-LOK Ballast is Engineered to Meet 
Newly Proposed CBM Higher Light Output Standards 


Write today for complete details and specifications. 


NOW IN PRODUCTION 


Jefferson DRI-lOK 


New Blue FLUORESCENT BALLASTS 
JEFFERSON ELECTRIC COMPANY + BELLWOOD, ILLINOIS 
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Large-scale production in Revere plant plus large inventory 
of all standard poles, reflectors, fittings and accessories 
assures prompt availability to fill any demand. Our excellent 
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facilities also permit fast service on special orders for 
modified or custom-engineered outdoor lighting equip- 
ment, available in production quantities for volume users. 


What makes Revere the consultant’s choice for outdoor lighting? 


Revere delivers exactly the equipment 
you need...when you need it 


When you choose Revere equipment you can select 
exactly what’s needed with complete confidence that it 
will be delivered to your job on time. Revere offers con- 
sulting electrical engineers and their clients the indus- 
try’s widest line of outdoor fluorescent, incandescent 
and mercury luminaires, as well as poles and accessories. 

Revere’s volume production and large inventory of 
standard equipment, plus fast service on design and 
fabrication of custom engineered equipment, eliminates 
delays. Paperwork is speedily processed, and efficient 
materials handling systems get the components gathered, 
loaded and shipped according to your schedule. 


An equally important factor makes Revere your most 
reliable source for outdoor lighting: Revere equipment 
is built up to a quality level, never down to a price level. 
It delivers performance expected by the most demanding 
specifiers . . . gives users all the light they pay for in 
fixtures that outlast even their own expectations. 

Write for Revere’s outdoor lighting catalog showing 
our complete line of equipment design matched for 
best appearance and peak lighting efficiency, and 
structurally matched for strength, balance and trouble- 
free installation. For information on custom engineered 
lighting equipment, consult your Revere sales engineer. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. 
Long Distance Phone: Niles 7-6060 « 
In Canada: Curtis-Albrite Lighting Ltd., Leaside, Toronto 17, Ontairo rvr-« 


Comprehensive Revere catalog makes it 
easy to select and specify all outdoor light- 


ing components from one reliable source. 


Modern handling systems in storage 
areas and on production lines speeds 
gathering of components for every job. 


e 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 
Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 


212 


Completed orders are loaded and shipped 
on schedule as a result of efficient pro- 
duction and careful attention to detail. 


ee) 














Catalog 


LATEST 
DESIGNS 

in 

STREET 
LIGHTING 
STANDARDS 
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ROCK WELL-STANDARD 








New, streamlined, functional lighting and traffic 
signal structures combine beauty and grace with 
strength and installation ease to complement the 
most modern street, highway or area landscaping. 
These attractive outdoor lighting products are dis- 
played and described with full engineering data 
in Kerrigan's new, round tapered aluminum lighting 
standards catalog. Get YOUR copy now. 





MASHVILER, TENNES 
ADDRESS: DEPT. IE-! ’ ae ' 
ROCKWELL-STANDARD 
STREET AND AREA LIGHTING STANDARDS IN STEEL AND ALUMINUM 
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K-4 and K-5 Series 
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SEND FOR 

Your complimentary 
sample K-LITE White 
Opal Prismatic Lens 
Panel. Learn about the 
superior strength and 
durability of this out- 
standing lens 


SEND FOR 


Your complimentary 
comprehensive K-S-H 
Plastic Lighting Catalog. 
Packed full of useful in 
formation including co 
efficients of utilization, 
distribution charts, 
brightness data and 
complete illustrations. 


SEND FOR 

Your complimentary 
Lighting Panel Area Cal 
culator. This handy, 
efficient working tool 
permits fast, accurate 
determination of square 
footage of lens paneis 
necessary for any light 
ing job. 


“PIONEERED ENGINEERING FOR SUCCESSFUL EXTRUSIONS 
® 


i «KS b) Representation in: 
ATLANTA « CHICAGO « DAYTON « DETROIT 
GRAND RAPIDS «+ INDIANAPOLIS « LOS 
ANGELES « MILWAUKEE « ST. LOUIS « SALEM 


MASS.) « SAN FRANCISCO « Export: Roldan 
Products Corp., St. Louis, Mo 


MEANS NEW PRODUCTS 


WHITE OPAL 
POLYSTYRENE 
PLASTIC PRISMATIC 
LENS PANELS 


— 
WATCH «SP FOR NEW PRODUCTS IN THE 


PLASTIC LIGHTING FIELD 


K-S-H PLASTICS, INC. 
High Ridge, Missouri 


Gentlemen: Please send the following items: 
| Complimentary sample of the new White Opal Prismatic Lens Panels. 


We have not received a copy of your new complimentary Plastic 
Lighting Catalog. Please send us a copy and add our name to the 
mailing list to receive future catalog page insertions. 


We have not received a Lens Panel Area Calculator. Please send. 


Do not [| Do have your representative call, we need immediate 
engineering help. 


Name 

Company 

Address 

City Zone State 


We are Architects [ ] Consulting Engineers Lighting Engineers [ ] 


Others 











Ora CHURCH 
LIGHTING 


For today’s modern WANTED 


church, nothing surpasses , : — ‘ , 
Sel By Papers Committee of [H{S—outlines for 

1961 papers to be presented at National 

Technical Conference, September 24-29, 

crisp lines of contempo- 1961, St. Louis, Missouri. 

rary church lighting by 


the simple elegance, the 


jewel-like finishes, the 


Papers Committee meets early in February 
to set the Technical Program for the St. 


ee ee Louis Conference. Send only your outline 
and efficient illumination. NOW to: 


NL...inspired creations... 


designed for both beauty 


Write for illustrated Cata- B. S. Benson, Jr. 

log No. 74... or ask for aid Chairman, Papers Committee, [ES 
from our field representa- 

tives...anywhere in the - 
United States. Thomas Industries Ine. 


/ Des Plaines, Illinois 
free: Manuscript will be requested after accept 


4 ance of outline. Deadline for Conference 
or Formerly The Novelty Lighting Corporation Paper outlines January 31. 1961. 


senjamin Division 


2490 East 22nd Street— Cleveland 15, Ohio 
Designers and Manufacturers...Since 1905 














D.. J. 8S. Hamel, Consulting Engi 


Burbank, Calif 


i EMPLOYMENT 
SOUTHWESTERN REGION OPPORTUNITIES 


ALAMO SECTION 








etior 


ArK-LA-Tex CHAPTER SPECIFICATION LIGHTING LINES 
ns WANTED—NEW ENGLAND AREA 


CENTRAL OKLAHOMA CHAPTER N 


ewly established manufacturers’ representa 
tive currently covering New England for a non 
lighting product seeks quality lighting line 
[Twelve years previous experience in distribu 
tor development and contact with contractors 
utilities, architects and engineers in N.E. area 
for the Lamp Division, General Electric Co 
Replies held in strict confidence. Address Box 
468, Publications Office, Illuminating Engineer 
ne Society 1860 Broadway New York 23 


N. ¥ 


{HAPTER 


POSITION WANTED 


lance fixture design and layout, shop 
wings, catalogue work Address Box 457 
blieations Office, Illuminating Engineerir 
ety, 1860 Broadway, New York 23, N 


LAMP ENGINEER 


luate electrical or mechanical engineer wit! 


indescent lamp production or design experi 

e for position in New York-New Jersey area 

slary commensurate with ability and exper 

Submit complete resume including salar 

ed All resumes received in strict con 
Address Box 474, Publications Off 

minating Engineering Society, 1860 Broa: 


New York 23, N 
NS CHAPTER 


POSITION WANTED 


esigner-Draftsman Fixture desigt shop 
NON-REGION rawing layout submission lrawing and 

work New York area Address Box 
*ublications Office, Illuminating Engineer 
ciety 1860 Broadway New York 


Mexico CHAPTES 


NON-SECTION 
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THE LARGEST ARRAY OF “WHAT'S NEW” 


IN LIGHTING UNDER ONE ROOF 


3rd NATIONAL LIGHTING EXPOSITION 


AND WORLD LIGHTING FORUM 


NEW YORK COLISEUM MARCH 5, 6,7, 8, 1961 HOURS: EVERY DAY 1-8 PM—TUES. 1-9 PM 
250 EXHIBITS 


A GRAND, GIGANTIC EXHIBIT DESIGNED TO 


INFORM & ENLIGHTEN 


THE BUYER, USER AND SPECIFIER OF LIGHTING EQUIPMENT ABOUT 
THE GREAT NEW ADVANCES AND FACTS OF LIGHT FOR 1961. 


NO REGISTRATION FEE OR CHARGES FOR 
THE EXHIBIT PORTION OF THE SHOW 


AAI LIGHTING FOR TODAY AND TOMORROW e953 
SYMPOSIUMS: 9 separate discussions by 35 top experts in their fields, to help keep your 


facts of Light up to date in 1961. Last year over 3,000 attended these 
TOPICS: sesssee 


symposiums. Make your reservations now! Use coupon below. 
MONDAY, MARCH 6TH, 10 A.M. 








SSSSSSO 





FOR THE TRADE ONLY 











6. Outdoor and Recreational Lighting. 
WEDNESDAY, MARCH 8TH, 10 A.M. 
7. Residential Lighting. 


MONDAY, MARCH 6TH, 2 P.M. 
1. Integration of Lighting, Heating 


3. New Light Sources of the Indus- 
try and New Products. 

and Air-Conditioning (re-lighting). 

MONDAY, MARCH 6TH, 12 NOCN 

2. Success of the New Recommend- 

ed Higher Foot Candie Levels for 

Office, Industrial and Institutional. 


TUESDAY, MARCH 7TH, 10 A.M. 

4. The Creation of Comfortable Vis- 
ual Environment, Quality and Quantity. 
TUESDAY, MARCH 7TH, 12 NOON 

5. Street Lighting. 


TUESDAY, MARCH 7TH, 2 P.M. 


WEDNESDAY, MARCH 8TH, 12 NOON 
8. Esthetics of Lighting Pertaining to 
Entertainment—Theatre, High School 
Auditoriums, Art Objects, etc. 


WEDNESDAY, MARCH 8TH, 2 P.M. 
9. World Lighting. 





SYMPOSIUM RESERVATIONS: 


Assure your seat now—by using the “Reserved Seat Plan”. A symposium registra- 
tion fee of $2.00 for each symposium or $13.50 for all nine will reserve your seat. 
Coupon must be accompanied by check or money order. 

You may register for the symposiums at the show . . . if seats are available. 
Upon receipt of coupon and registration fee, your reserved seat tickets and 
badge will be forwarded to you. 


KSOUAAAAMAUIM OF 
NOTE TO EXHIBITORS: 


Exhibit space almost completely SOLD OUT. 20,000 
Lighting People will attend. 





USE THIS COUPON 


For Symposium Reservations only no advance registra- 
tion needed for the exhibits. 


Check Symposiums you wish to attend 
10 20 30 4050 60 70 80 90 
Amount enclosed . 





PEELE ESSE DD DDD DD DDD DD 


For symposium, travel, hotel reservations (groups and 
singular) and for additional information, write: 
2 NATIONAL LIGHTING EXPOSITIONS 
477 Madison Avenue 
New York 22, N. Y. ¢ PLaza 2-5190 





CHECK YOUR CLASSIFICATION 
(] Elect. Wholesaler [] Architect 
([) Contractor [) Decorator 
() Engineer C) Builder 


[] Association 





Type of Engineer.. 


SPONSORED BY LLEMSA ef Sa 
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SYLVANIA 
FIXTURES 


| Specify with Confidence 





Combine 

Lighting and 

Conditioned Air Flow 

in one efficient unit with... 


Sylvania’s All-New 
AIR-HANDLING, , 
TROFFER 


You save time, space and cost by coordinating the ele- 
ments of lighting and air diffusion with Sylvania’s Air- 
Handling Troffer. 

With this unit you know the exact plenum depth needed 
for lighting, heating and cooling systems. No guesswork 
or safety margins needed 

You obtain the practical, time-saving advantages of 
Sylvania’s Troffers in either I’ or 2’ widths. And you 
benefit from the advanced principles of Pyle-National 
Company’s Multi-Vent System of /ow-velocity air diffusion 





which eliminates noise, drafts and dirt. 
You provide your client with top-flight lighting and 
air-handling systems and still maintain uncluttered ceil- 
ings, free of separate diffusers 
Sylvania’s Air-Handling Troffer provides cooler oper- 
ation of fluorescent lamps—resulting in more efficient 
and higher levels of troffer lighting 
If you do not have complete detailed information on | 
Sylvania’s Air-Handling Troffer available, write for it SYLVANIA LIGHTING PRODUCTS 
today. Or check your Sylvania representative. This may A Division of SYLVANIA ELeEcTRIC Propucts INc. 
be the very unit you need on your next job. One 48th Street, Wheeling, West Virginia 


SYLVANITA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS (ca) 
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INDEX TO ADVERTISERS AML Bal) I 
January 1961 D 


Advance Transformer Co. 





Inside Front Cover 


Appleton Electric Co. 


“CIRCLES” 
of high 

Day-Brite Lighting Inc. “ efficiency 

E. 1, du Pont de Nemours & lighting. . 


Co. Cine.) 


Crouse-Hinds Co. 


Garden City Plating & Mfg. Co. 


General Electric Co., Lamp : 
CENTER*® 


1/100W—40 F.C. 
Goth: Lighti C AT 4 FT. DIA. AT 3 FT. DIA. AT 2 FT. DIA. 2/100W—78 F.C. 
rotham Lighting Corp. 1/100W—11 F.C. 1/100W—20 F.C. 1/100W—30 F.C. 3/100W—105 F.C. 
Inside Back Cover 2/100W—21 F.C 2/100W—39 F.C. 2/100W—S59 F.C. 
3/100W-—30 F.C. 3/100W-—S9 F.C. 3/100W~77 F.C. 


Edwin F. Guth Co, 39A, Back Cover 


Holophane Co. Ine. 


Jefferson Electric Co. 








Kerrigan Iron Works, Inc. 





é 
TAKE YOUR PICK OF SIX MODERN MODELS 
Every Guth unit is designed to fill the patient's point 


of view with high efficiency lighting. They chase 
Litecontrol Corp. . “the gloom” and keep the eyes much brighter! 


Kopp Glass Ine. 


KSH Plastics Inc. 


=" ; ; The Guth selection is complete—a light that’s right 
Metaleraft Products Co. Ine. , . 
for every ward or room: 1, 2, or 3 prismatic lens for - . 
downlight, in 1, 2, or 3 gang units. Available with “Fee'candle readings hen 
Miller Co. 2 Nite Lites, Pull Switches or Receptacles. Almost with 1, 2 end 3 prismatic — 
unlimited combinations for complete versatility and downlight lenses respectively. 
variations in footcandles required. 


f —, 
Pyrex glass for uplight (they lift out for easy service). | Hex 
National Lighting Expositions 37 Exteriors Silvan finished (stainless steel available) VE) wy 
Interior reflecting surfaces are baked-on white YS 
Acrylic enamel. 81300/N Series 


Monsanto Chemical Co. 


NL Corp. 


| De WS ya-~ Ss 
Rambusch Decorating Co. O3e. Y ) LY >. AS&y \ 
<p <P> “AH —GH 
~ ’ . SG Y . <Y J 
Revere Electric Mfg. Co. 3: — “er <——<4 — y >/ 
B1305/N Series BI304/N Series B1303/N Series B1301/N Series 


Rotuba Extruders Ine. 


WRITE FOR FREE SPECIFICATION SHEETS 


s sam Lighti Co. 
unbea ighting Co — 


Union made and wired 


in or ASCO | ite 


Wide-Lite Corp. since 1902 2615 Washington Bivd., Box 7079, St. Lovis 77, Mo. 
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“Plan to Enter Your Local 


IES Applied Lighting Competition 


Entry Forms available now from IES Headquarters 
for the 1961 Competition. Send for yours today. 


- AWARDS 


* RECOGNITION 
° SERVICE 
° TRAVEL PRIZE 


To: John K. Michel 
Office Manager 
IHuminating Engineering Society 
1860 Broadway 
New York 23, N. Y. 


Please send me Entry Form for the 196] IES 
Applied Lighting Competition. My address is: 





WIDE ANGLE DISTRIBUTION 


This optically precise 
d/zak reflector unit ts designed 
to produce wide-angle 
distribution with sharp visual 


cutof] at 46 


a cross-section of Gotham’s new 


Recessed Low-Brightness Downlite 


with minimum trim 


engineered 


for general illumination and good 


concealment of the light source 


applications include stores, schools, 


restaurants, offices, banks, churches, 


showrooms, hotels, lounges, audito 


riums. Foo complete data, write to 


Gotham 1 ighting ( orporation 


rare 


LOW BRIGHTNESS 


Spill-light is trapped in the 
lowe? portion of the unit. 
eliminating glare at the 
ceiling opening. Wattages 
range from 100 thru j00 
aperture diameters vary from 


y inches thru 6 inches 


CATALOG 
NUMBER LAMP 


sos 100W, Agi Lt 


Sig 10oW. AQ LF 


Sos 1ooW,. A21i LF. 
Bis 1O0OW. AZ LF. 


806 150W. A2g LF. 
150W. A233 LF. 


200 s00W. 
PS§O LF. 

200 300 w. 
Psqo LF. 


1 
' 
' 
' 
' 


PASY MAINTENANCE 


The lamp can be replaced 
without dissassembly 

or removal of any parts 
being accessible directly 


through the aperture, 


either by hand or with a pole 


APERTURE CRILING 
DIAMETER CONSTRUCTION 


lar 
? 


DRY 
PLASTER 


DRY 
PLASTER 


DRY 
PLASTER 


DRY 


PLASTER 





SMALL FLANGE 

These units are designed 
ith a minimum 

ceiling flange ... just 13 


of an inch in width 


16th 








. FIRST! 
WAY 2x 48 


module 


16” x 48” 
module 
GRATELITE 


NOW! 
GUTH 
GRATELITE 


LOUVER DIFFUSER* 


A big event for Guth lighting! A new addition to the 

GrateLite Family’ the greatest and biggest-selling lighting IN NEW 
tool ever developed. Only %” cubes can give you 

BETTER DIFFUSION—tLight directed at the closely spaced vanes— 2'x 4’ 


on %” center—is reflected and transmitted through the 55% T.F. 
translucent plastic less direct light through 34” openings— 


better diffused light 
LOWER BRIGHTNESSES—%,” cubes with 55% T.F. provides greater MODULES 


lighting comfort . . . 100 F.C. GrateLite ceiling has brightness of only 0.41 
CP/Sq. In. . . . VCI rating from 93-97% at angles above 45 


GREATER HIDING POWER ¥" cube GrateLite ‘“‘hide’’ fixtures, 
lamps, heating and air conditioning ducts, etc., in ceiling plenum. *@u 6. PAT. NO. 2.748.001 
Tests proved GrateLite %” cubes provide up to 50% better hiding power. eam. Gat. 2. 000.008 


another exclusive 3/8” cube beauty 








BLENDING POWER—From any angle . . . the vanes blend into R57, Dee eaten wee 


a luminious mass of beauty 
EASIER MAINTENANCE—Bugs and dust drop right through and air 
circulation helps keep them clean keeps efficiency high. 


FOR GUTH FIXTURES OR OVERALL ELECTRIC CEILINGS 


THE EDWIN F. GUTH COMPANY, 2615 Washington Bivd., Box 7079, St. Louis 77, Mo. sluaes toa 


9611 























SECTION 2 IS THE INDEX 


VOLUME. NO NEED TO 





X FOR THE PRECEEDING 


O REPLACE. 





